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Description 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

The present invention relates to an asynchronous transfer mode (ATM) communication system. 
In recent years, the spread of data communications has led to the use of public lines not only for conventional 
voice communications but also transfer of important data. Future communication networks, therefore, have to be able 

10 to transfer and exchange data with a higher quality. As a communication service network able to handle not only 64 
Kb/s voice communications and low speed data, but also 150 Mb/s high speed data for moving images such as for 
television and high definition television images, attention is now being drawn by broadband integrated service digital 
networks (B-ISDN). These are now reaching the commercialization stage and are being standardized as to their inter- 
faces. In a B-ISDN, unlike the conventional exchange method, use is made of ATM so as to enable equal handling of 

15 voice communications, low speed data, moving images, and other information of different speeds. That is, in an ATM 
switching network, information with different bandwidths are transferred and exchanged held in units of certain lengths 
called "cells", for the purpose of differentiation from conventional package communication. 

2. Description of the Related Art 

20 

Such ATM includes variable bit rate (VBR) communication wherein cells (units of transfer of information in ATM) 
are produced and transferred each time information for communication is produced and constant bit rate (CBR) com- 
munication wherein cells are transferred periodically regardless of the existence of information as in the conventional 
communication systems. 

25 An explanation will be trade later, referring to the figures, of the concept of VBR communication, the concept of 

CBR communication, and the processing sequences, but here note that in the conventional processing sequence, 
when the communication bandwidth requested by a terminal equipment at the time of a call setup is larger than the 
allocable bandwidth of the ATM network, that communication cannot be received and the call is disconnected. 

Therefore, communication cannot be performed until the allocable bandwidth at the ATM switching network side 

30 satisfies the requested bandwidth and the terminal equipment must repeatedly originate calls until it is allocable. That 
operation is not only forced on the terminal equipment side, but also results in meaningless processing performed on 
the ATM switching network side. 

For the terminal equipment, there is the problem that when communication is not possible at the requested band- 
width, even if communication is desired at a lower communication quality for a while, that communication is not allowed. 

35 still further, in the state where communication has begun between two pieces of terminal equipment for which 

communication is allowed, when desiring to change the communication bandwidth due to a change in the traffic at the 
ATM switching network side, that change is not allowed and therefore there was the problem that efficient use of the 
communication lines and other resources on the AT switching network side was not possible. 

IEEE International Conference on Communications, "World Prosperity through Communications", 11th to 14th 

40 June 1989, Boston, MA. vol. 2, pages 71 3- 717, IEEE; K. NakamakietaL: "Traffic control for ATM networks", Paragraph 
4.2 - paragraph 5 shows features corresponding to those of the preamble of claim 1 , but does not disclose sending an 
allowable bandwidth. 

EP-A-0 351 818 shows an ATM switching system including a flow monitoring circuit 205, comprising an illegal cell 
processing circuit 508. Again there is no notifying of allowable bandwidth. 

45 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to provide an ATM communication system and ATM communi- 
cation method in which the above problems can be resolved and the resources of the ATM switching network can be 
50 utilized efficiently at a constantly high efficiency by all the terminal equipment. 

According to the present invention, there is provided a system as set out in claim 1 . Other aspects of the invention 
are set out in claims 18 and 20. Preferred features are set out in dependent claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

The above object and features of the present invention will be more apparent from the following description of the 
preferred embodiments with reference to the accompanying drawings, wherein: 
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Fig. 1 is a view illustrating the general constitution of an AT communication system; 

Fig. 2A is a view of the concept of CBR communication; 

Fig. 2B is a view of the concept of VBR communication; 

Fig. 3 is a view of the processing sequence of a conventional call setup; 
5 Fig. 4 is a view of the sequence emphasizing the defects in the conventional call setup processing; 

Fig. 5 is a view simply showing the control sequence (during call setup) under the present invention; 

Fig. 6 is a view simply showing the control sequence (in-call) under the present invention; 

Fig. 7 is a view showing the basic constitution of a system based on the present invention; 

Fig. 8A, Fig. 8B, and Fig. 8C are view showing the basic constitution of the system based on the present invention 
10 based on the state where two pieces of terminal equipment are further incorporated for mutual communication; 

Fig. 9 is a view of an example of the architecture of a system according to the present invention; 

Fig. 10 is a view of the transfer of bandwidth information in the system shown in Figs. 8A, 8B, and 8C; 

Fig. 11 is a view of the constitution of an embodiment of a terminal equipment; 

Fig. 12 is a view of the constitution of an embodiment of an ATM exchange; 
is Fig. 1 3A and Fig. 1 3B are views showing the processing flow during call setup of an originating terminal equipment; 

Fig. 14A and Fig. 14B are views showing the processing flow during call setup of a ATM switching network; 

Fig. 1 5A and Fig. 1 5B are views showing the processing flow during call setup of a terminating terminal equipment; 

Fig. 16A (16A-1, 16A-2), Fig. 16B, and Fig. 16C are processing flow charts for changing the state of bandwidth 

during communication; 

20 Fig. 17 is a view of an example of a processing sequence executed in the system of the present invention; 

Fig. 18 is a view showing an example of the system architecture of the present invention; 
Fig. 19 is a view showing the specific concept based on the system architecture of Fig. 18; 
Fig. 20 is a view of the concept of the ATM exchange; 

Fig. 21 A, Fig. 21 B, and Fig. 21 C are views showing examples of realization of the speech path circuits in the ATM 
25 exchange; 

Fig. 22 is a view showing an example of a traffic monitor means; 

Fig. 23 is a view showing somewhat more specifically the upstream side of the communication line layer; 
Fig. 24 is a view showing somewhat more specifically the downstream side of the communication line layer; 
Fig. 25 is a view showing somewhat more specifically the traffic control center; 
30 Fig. 26A is a view showing schematically the operation of an analyzing means in a central processing unit; 

Fig. 26B is a view showing schematically the operation of an optimum control means in the central processing unit; 
Fig. 27 is a view showing an ATM exchange operating receiving the optimum traffic control command; and 
Fig. 28 is a view showing a specific example of the traffic control means. 

35 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Before describing the embodiments of the present invention, the related art and the disadvantages therein will be 
described with reference to the related figures. 

Figure 1 is a view illustrating the general constitution of an ATM communication system. In the figure, information 
40 from a voice terminal equipment 4V, a data terminal equipment 4D, and a picture terminal equipment 4P is composed 
into cells and then multiplexed by a multiplexer 5'. Further, VCI conversion is performed on the cells at the input stage 
of the ATM exchange 5, then cell exchange is performed. The structure of the cells is shown at the upper part of the 
figure and consists of an information part and a header part. The header part includes a virtual channel number (VCI). 
The cell group output from the ATM exchange 5 is demultiplexed by the demultiplexer 5", then decomposed into 
45 the individual information, which is sent to the corresponding terminal equipment of the other side. 

Next, an explanation will be made of the general CBR and VBR communication performed in the general ATM 
communication system shown in Fig, 1 . 

Figure 2A is a view of the concept of CBR communication, and Fig. 2B is a view of the concept of VBR commu- 
nication. In the figure, the transmission slots allocated periodically to the subscribers are constituted of a plurality of 
so cells, the overall number of cells being the maximum amount of information which can be transmitted at one time. In 
the CBR communication of Fig. 2A, 1 2 cells are always transferred at a time at set intervals as shown by t1 to t4, so 
the amount of information transmitted per unit time is fixed and the traffic management at the ATM network side can 
be treated the same as that in the conventional line exchange art. 

On the other hand, in the VBR communication of Fig. 2B, the interval at which cells are transferred is irregular due 
ss to the principle of communication mentioned above. When the amount of information is large as at t8, a plurality of 
cells commensurate with the amount of information, for example, 19, are transferred per unit time. Also, if there is no 
information for a unit of time, nothing is transferred, as shown at t6. Therefore, the bandwidth of the transmitted infor- 
mation is not constant even during a call, but can handle fluctuations of, for example, a maximum value of 150 Mb/s 
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and a minimum value of 30 Mb/s and therefore can efficiently accommodate moving picture information etc. where the 
amount of information communicated fluctuates tremendously. Further, multiplexing is performed without distinction 
as to line data and packet data in the cell units, so different data can be transferred flexibly and efficient use may be 
made of the transmission line, making this system promising for future communication systems. The terminal equipment 

s makes standby restrictions for when there is a large amount of information to be transmitted and performs processing 
for thinning out processing data of coding circuits performing the signal processing in the case of picture data. 

Figure 3 is a view of the processing sequence of a conventional call setup. In general, the terminal equipment 4-1 
and 4-2 used in VBR communication can recognize the available bandwidth in advance according to the content of 
the transmission and notifies the ATM switching network of the information of the bandwidth to be used for the call 

10 setup (maximum value, mean value, etc.) As opposed to this, the ATM switching network obtains a grasp of the current 
state of traffic and judges if the bandwidth requested by the terminal equipment can be allowed. The ATM switching 
network handles input information from various types of terminal equipment and lines, so when the bandwidth requested 
by a certain terminal equipment exceeds the allocable bandwidth, judges that communication is not possible (NG) and 
notifies the terminal equipment 4-1 making the request that communication is prohibited ([2]). 

is Receiving this, the terminal equipment 4-1 notifies the network of the information of the bandwidth to be used 

(maximum value, mean value, etc.) once again after a certain period ([3]). 

When the requested bandwidth is within the allocable bandwidth of the network, the network judges that commu- 
nication is possible (OK) and sends a call setup (SETUP) message to the terminal equipment 4-2 of the other party ([4]). 
The terminal equipment 4-2 judges whether to receive this communication and if in a state to receive it, sends a 

20 connection (CONN) message to the terminal equipment 4-1 ([5] and [6]). If it cannot receive it, it sends a disconnection 
(DISC) message. 

The above routine is used for connection of the line and communication. 

Figure 4 is a view of the sequence emphasizing the defects in the conventional call setup processing. It shows in 
a simple manner the causes behind the problems mentioned earlier. That is, in the figure, if the bandwidth requested 

25 by the terminal equipment is larger than the allocable bandwidth in the ATM network, the call is immediately discon- 
nected. The terminal equipment retries after a while and succeeds in connection with the ATM switching network when 
the allocable bandwidth is larger than the requested bandwidth. 

Next, an explanation will be made of the present invention, which can solve the above problems in the conventional 
art. First, the processing sequence of the present invention will be simply shown compared with the above Fig. 3. 

30 Figure 5 is a view simply showing the control sequence (during call setup) under the present invention, and Fig. 

6 is a view simply showing the control sequence (in-call) under the present invention. The point in Fig. 5 is that when 
the communication bandwidth requested by the terminal equipment is larger than the allocable bandwidth of the ATM 
switching network, the requested communication bandwidth is reduced to the allocable bandwidth and communication 
then started. 

3$ Further, the point in Fig. 6 is that during call setup, even if the terminal equipment has started communication at 

a reduced communication bandwidth than originally requested, if the allocable bandwidth of the ATM switching network 
subsequently increases during the call, the communication can be continued while increasing the bandwidth to the 
one requested. 

Figure 7 is a view showing the basic constitution of a system based on the present invention. The ATM switching 
40 network communication system 1 of the present invention includes an ATM switching network 2 which includes a 
plurality of ATM exchanges 5 and controls exchanges among a plurality of terminal equipment 4 and a management 
apparatus 3 which manages the traffic in the ATM switching network 2; the ATM switching network 2 includes a notifying 
means 6 which notifies the terminal equipment 4 of the allocable bandwidth 8 which can be used in accordance with 
the amount of traffic in the ATM switching network. When the notified allocable bandwidth is a bandwidth which can 
45 be used for their communication, the terminal equipment 4 start the communication in the range of that bandwidth. 

The ATM switching network 2 includes a traffic monitoring means 7 which monitors the amount of traffic in the ATM 
switching network. 

The management apparatus 3 includes an analyzing means 31 which analyzes the allocable bandwidth which can 
be given to the terminal equipment 4 in accordance with the amount of traffic. 
50 The terminal equipment 4 include judgement means 41 which judge whether the allocable bandwidth 5 notified 

from the ATM switching network 2 is a bandwidth of a size allowable for their own communication. 

The terminal equipment 4 include request means 42 which request to the ATM switching network 2 the commu- 
nication bandwidth a required for their own communication. 

The ATM switching network 2 includes memory means 8 which store the communication bandwidth a requested 
55 by the terminal equipment and required for the communication of the terminal equipment 4. Further, it includes a band- 
width changing means 10 which changes the bandwidth to a communication bandwidth stored in the memory means 
8 when the allocable bandwidth 5 expands to larger than that communication bandwidth during a call of the terminal 
equipment 4. 
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Figure 8A, Fig. 8B t and Fig. 8C are views showing the basic constitution of the system based on the present 
invention based on the state where two pieces of terminal equipment are further incorporated for mutual communication. 
In the figures, the ATM communication system 1 is provided with an ATM switching network 2 which includes a plurality 
of ATM exchanges 5 and controls exchanges among a plurality of terminal equipment 4 and a management apparatus 
s 3 which manages the traffic in the ATM switching network 2. 

A first terminal equipment 4-1 and a second terminal equipment 4-2 which can communicate with each other have 
included in them a first request means 42-1 and a second request means 42-2 which request a first communication 
bandwidth a a and second communication bandwidth p which they require to the ATM switching network side. 

The ATM switching network 2 includes a traffic monitoring means 7 which monitors the amount of traffic in the ATM 
10 switching network. The management apparatus 3 includes an analyzing means 31 which analyzes the allocable band- 
width 6 which can be given to the first and second terminal equipment 4-1 and 4-2 in accordance with the amount of 
traffic from the traffic monitoring means 7. 

The first and second terminal equipment 4-1 and 4-2 respectively send out the first and second communication 
bandwidths a and p to the ATM switching network 2 from the first and second request means 42-1 and 42-2. 
is The analyzing means 31 in the management apparatus 3 decides on a common available bandwidth 5 for the first 

and second terminal equipment 4-1 and 4-2 based on the first and second communication bandwidths a and p received 
through the ATM switching network 2 and the amount of traffic monitored by the traffic monitoring means 7. The available 
bandwidth decided on is notified to the first and second terminal equipment 4-1 and 4-2 through a notifying means 6 
provided in the ATM switching network 2. 
20 The first and second communication bandwidths a and p are the maximum bandwidths expected to be necessary 

for the communication by the first and second terminal equipment 4-1 and 4-2. Alternatively, the first and second 
communication bandwidths a and p are the mean values of the bandwidths expected to be necessary for the commu- 
nication by the first and second terminal equipment 4-1 and 4-2. 

The ATM switching network 2 includes a memory means 8 which stores the first and second communication band- 
25 widths a and p requested from the first and second terminal equipment 4-1 and 4-2 at the start of communication 
between the terminal equipment. Further, the analyzing means 31 includes a bandwidth changing means 10 which 
notifies the first and second terminal equipment 4-1 and 4-2 of a changed bandwidth comprising the current first and 
second communication bandwidths a and p expanded to a new allocable bandwidth when judging during communi- 
cation between the first and second terminal equipment 4-1 and 4-2 that the allocable bandwidth 8 has expanded to 
30 the first and second communication bandwidths a and p stored in the memory means 8. 

The first and second terminal equipment 4-1 and 4-2 include a first memory means 43-1 and a second memory 
means 43-2 which store respectively the first and second communication bandwidth a and p requested to the ATM 
switching network 2 by them at the time of the start of communication. 

The first and second terminal equipment 4-1 and 4-2 include a first decision means 44-1 and a second decision 
35 means 44-2 which decide whether to start communication by the available bandwidth commanded from the ATM switch- 
ing network 2. 

The traffic monitoring means 7 is provided in the ATM exchanges 5 of the ATM switching network 2. 
The management apparatus 3 is provided with an optimal control means 32 which produces optimal traffic control 
information based on the results of analysis by the analyzing means 31 and supplies the information to the ATM switch- 
40 ing network 2. 

A traffic control means 9 which receives the optimal traffic control information supplied from the optimal control 
means 22 and performs the control of the traffic is provided in the ATM exchange 5. 

A bandwidth changing means 1 0 which notifies the first and second terminal equipment 4- 1 and 4-2 that the present 
available bandwidth allocated for the communication between the two will be changed based on the optimal traffic 
45 control information is provided in the ATM exchanges 5. 

The traffic control means 9 in the ATM exchanges 5 has a safety factor table unit 91 which sets in advance the 
safety factor showing the range of allowance of fluctuations in the amount of traffic for each of the communication 
media (V, D, and P in Fig. 1) which the first and second terminal equipment 4-1 and 4-2 handle and stores the set 
safety factors as a table; a threshold generating unit 92 which generates a threshold value obtained by multiplying the 
so available bandwidths by the corresponding safety factors for each of the communication media; a comparing unit 93 
which compares the amount of traffic obtained by the traffic monitoring means 7 and the threshold value obtained from 
the threshold generating unit 92; and a cell abandonment indicating unit 94 which sends out a command for abandoning 
a communication cell between the first and second terminal equipment 4-1 and 4-2 in the ATM exchanges 5 when the 
result of the comparison by the comparison unit 93 is that the amount of traffic has exceeded the threshold value. 
55 The first and second terminal equipment 4-1 and 4-2 include media classification notifying means 45-1 and 45-2 

which notify the classification of the communication media to the traffic control means 5. 

Figure 9 is a view of an example of the architecture of a system according to the present invention. Note that 
throughout the figures, elements of similar structures are indicated by the same reference numerals or symbols. One 
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of the points of this figure is the provision of the communication line for transfer information on the traffic transferred 
between the management apparatus 3 and the ATM exchange 2. The construction of Fig. 9 wilt be explained in more 
detail later. 

The basic operation performed in the ATM communication system in the present invention consists of the following 
s steps: 

Step 1 

When communication is to be performed between the first terminal equipment 4-1 and the second terminal equip- 
to ment 4-2, the first communication bandwidth a required for the communication is sent through the first request means 
42-1 in the first terminal equipment on the originating side to the ATM switching network 2 at the start of the commu- 
nication. 

Step 2 

15 

The ATM switching network 2 side monitors the amount of traffic in the ATM switching network 2, analyzes the 
bandwidth allocable to the terminal equipment in the ATM switching network 2, and.when receiving the first communi- 
cation bandwidth a from the originating side first terminal equipment 4-1 , sends the received first communication band- 
width a together with the allocable bandwidth 5 to the terminating side second terminal equipment 4-2. 

20 

Step 3 

The second terminal equipment 4-2, when receiving the allocable bandwidth 5 and the first communication band- 
width a, sends the second communication bandwidth p which the second terminal equipment 4-2 requests for com- 
25 munication, through the second request means 42-2 in the equipment to the ATM switching network 2 side. 

Step 4 

The ATM switching network 2 decides on the available bandwidth to be commonly occupied by the first and second 
30 terminal equipment 4-1 and 4-2 based on the first and second communication bandwidths (a and P) and the allocable 
bandwidth 5. 

Step 5 

35 The decided on available bandwidth 8 is sent from the ATM switching network 2 side to the first and second terminal 

equipment 4-1 and 4-2. 

The above-mentioned basic operation preferably includes the following steps: 

Step I 

40 

The first and second communication bandwidths (a and P) sent from the first and second terminal equipment 4-1 
and 4-2 at the start of the communication are stored at the ATM switching network 2 side. 

Step II 

45 

The first and second terminal equipment decide by their decision means 44-1 and 44-2 whether the available 
bandwidth 8 decided on and notified by the ATM switching network can be received. 

Step III 

so 

During the call between the first and second terminal equipment, the ATM switching network side detects if the 
allowable bandwidth 8 exceeds the stored first and second communication bandwidths (a and P). 

Step IV 

55 

When it detects that it exceeds the same, the ATM switching network side notifies the first and second terminal 
equipment side of the stored first and second communication bandwidths (a and P). 
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° StepV 

The first and second terminal equipment decide by their respective decision means 44-1 and 44-2 to change the 
presently used bandwidth. 

5 Figure 10 is a view of the transfer of bandwidth information in the system shown in Figs. 8A, 8B, and 8C. In the 

figure, 4-1 and 4-2 are broadband (B) ISDN terminal equipment TE able to handle VBR communication and 2 is a B- 
ISDN ATM switching network 

Reference numeral 6 is a notifying means in the B-ISDN which decides on the available bandwidth information y 
to be used for the communication from received requested communication bandwidth information a and the allocable 
10 bandwidth information 6 presently being provided. 

Reference numeral 42-1 is a first request means which includes a means for monitoring the amount of the presently 
used bandwidth in the terminal equipment 4-1 . 

Reference numeral 44-2 is a decision means which decides on the available bandwidth information (y) to be used 
for communication from the received available bandwidth y and the requested communication bandwidth p of the ter- 
15 minal equipment in question. 

Reference numeral 10 is a bandwidth changing means which recognizes the change in the state of the bandwidth 
in the ATM switching network 2 and sends the changed bandwidth amount to the terminal equipment 4-1 and 4-2. 

A notifying means 6 designates and notifies the available bandwidth y between the originating side terminal equip- 
ment (TE) 4-1 and the terminating side terminal equipment (TE) 4-2 based on the communication bandwidth a request- 
20 ed from the originating side terminal equipment (TE) 4-1, the communication bandwidth p requested from the termi- 
nating terminal equipment (TE) 4-2, and the allocable bandwidth 5 grasped by the ATM switching network 2. 

The ATM switching network 2 is provided with a bandwidth changing means 10 which monitors the amount of 
traffic in communication and notifies a changed bandwidth when the state of the bandwidth changes. When there is a 
change in the communication bandwidth grasped by the ATM switching network 2 side during a call between the 
25 originating terminal equipment (TE) 4-1 and the terminating terminal equipment (TE) 4-2 through the ATM switching 
network 2, the bandwidth changing means 10 notifies the change of the communication bandwidth to the originating 
terminal equipment (TE) 4-1 and the terminating terminal equipment (TE) 4-2. 

Further, the originating terminal equipment (TE) 4-1 is provided with a request means 42-1 which monitors the 
presently used bandwidth amount. The originating terminal equipment (TE) 4-1 superposes the maximum value of the 
so bandwidth used as a on the call setup signal by the means 42-1 and sends it to the ATM switching network 2. 

Further, the terminating terminal equipment (TE) 4-2 is provided with a decision means 44-2 which decides on the 
available bandwidth 6 to be used for communication from the received allocable bandwidth 8 and the communication 
bandwidth p which that terminal equipment itself requested. When it receives an allocable bandwidth 5 from the ATM 
switching network 2, it decides, by the decision means 44-2, on the available bandwidth y to be used for communication 
35 from the communication bandwidth p which that terminal equipment itself had requested. 

In the present invention, at the call setup, the terminal equipment (TE) 4-1 sends out the maximum bandwidth to 
be used for communication to the ATM switching network 2 as the requested communication bandwidth a. The ATM 
switching network 2 receives the communication bandwidth a, compares the allocable bandwidth 5 which can be pres- 
ently provided for the communication, and decides on the available bandwidth y. The other terminal equipment (TE) 
40 4-2 receives the available bandwidth y, compares it with the communication bandwidth p requested by the terminal 
equipment itself, and decides on the available bandwidth y. 

Further, even during communication, the ATM switching network 2 sends out the bandwidth change to the two 
terminal equipment (TE) 4-1 and 4-2 each time there is a change in the bandwidth state. Therefore, it is possible to 
change the communication bandwidth between the terminal equipment 4-1 and 4-2 commensurate with the changes 
45 jn the bandwidth at the ATM switching network 2 side. 

Figure 11 is a view of the constitution of an embodiment of a terminal equipment. In the figure, a central processing 
unit (CPU) 40 and a memory (MEM) 420 cooperating with the same form the above-mentioned judging means 41, 
request means 42, memory means 43, decision means 44, and media classification notifying means 45. 

In Fig. 11, the information data from an information generating unit 460 and control information from a D-channel 
50 control unit 430 are packed into a packet called a cell by a cell composing/decomposing unit 440 and are sent through 
an interface unit 450 to the ATM switching network 2. The CPU 410 recognizes the present amount of cell transmission 
while monitoring the cell composing/decomposing unit 440 at all times, and sends out the communication bandwidths 
(a and P) requested to the ATM switching network 2 at the time of communication. 

Figure 12 is a view of the constitution of an embodiment of an ATM exchange. In the figure, a CPU 510 and a 
S5 memory 520 which cooperates with the same form the above-mentioned notifying means 6, memory means 8, traffic 
control means 9, and bandwidth changing means 10. 

In general, an ATM switching network (ISDN) includes a large number of the ATM exchanges 5 shown in Fig. 12. 
In the figure, 540 is a line trunk unit which accommodates lines from the terminal equipment 4, 530 is an ATM exchanging 
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function unit which multiplexes the cells and outputs them to the destination line, and 550 is a line trunk unit which 
accommodates connected lines among the exchanges. Reference numeral 3 is the above-mentioned management 
apparatus, which is linked with an incoming cell number monitoring function unit 71 (corresponding to traffic monitoring 
means 7). 

5 The communication bandwidth a placed on the call setup message from the terminal equipment 4 is received by 

the line trunk unit 540. Then, the incoming cell number monitoring function unit 71 which monitors the current amount 
of traffic at all times sends the requested communication bandwidth a to the management apparatus 3. The manage- 
ment apparatus 3 receives the allocable bandwidth from the incoming cell number monitoring function unit 71 provided 
for each ATM exchange 5. The cells from the terminal equipment in the communication state are switched by the ATM 

10 exchanging function unit 530, multiplexed for every destination line, asynchronously sent through the line trunk unit 
550 to the other ATM exchange, and connected to the terminal equipment 4-2 at the other communication party. 

Figure 1 3A and Fig. 1 3B are views showing the processing flow during call setup of an originating terminal equip- 
ment; Fig. 1 4A and Fig. 1 4B are views showing the processing flow during call setup of a network 2; and Fig. 1 5A and 
Fig. 15B are views showing the processing flow during call setup of a terminating terminal equipment. The # marks in 

is the figures show the inputs and outputs among terminal equipment. Below, an explanation will be made of the flow of 
processing during call setup. 

In Fig. 13A, the originating terminal equipment 4-1, when transmission information is generated, decides whether 
to perform communication based on VBR communication and by fixed band communication or to perform communi- 
cation based on VBR communication and by variable band communication (step a). When performing fixed band com- 

20 munication (NO in step a), it sets the requested bandwidth information BW0 to be fixed (step b). Then, it places this 
in the call setup (SETUP) message and sends it to #1 of the ATM switching network 2 (step c). 

When performing variable band communication (YES in step b), it designates a predetermined available bandwidth 
(for example, the maximum value) as the requested communication bandwidth BW0 (step d) according to the type of 
the information sent (for example, voice, data, moving picture), places it in the call setup (SETUP) message, and sends 

25 it to #1 of the ATM switching network 2 (step e). 

In Fig. 14A, the ATM switching network 2, when receiving the call setup (SETUP) message from the originating 
terminal equipment 4-1 (step a), compares the requested communication bandwidth BWO with the allocable bandwidth 
BW1, that is, the bandwidth which the ATM switching network 2 can allocate (step b). 

When the requested communication bandwidth BWO is larger than the allocable bandwidth BW1 and the originating 

30 terminal equipment is requesting fixed band communication (NO at step c), communication is not allowed, so a dis- 
connection (DISC) message indicating reception is not possible is returned to #4 of the terminal equipment 4-1 (step d). 

When the requested communication bandwidth BWO is larger than the allocable bandwidth BW1 and the originating 
terminal equipment is requesting variable band communication (YES at step c), the allocable bandwidth BW1 is placed 
in the call setup (SETUP) message to the terminal equipment 4-1 of the other communication party and sent out (step e). 

35 On the other hand, when the requested communication bandwidth BWO is smaller than the allocable bandwidth 

BW1 and the originating terminal equipment 4-1 is requesting fixed band communication (NO at step f), the request 
for fixed band communication at the requested communication bandwidth BWO is sent to the terminal equipment 4-2 
of the other communication party (step g). 

When the requested communication bandwidth BWO is smaller than the allocable bandwidth BW1 and the origi- 

40 nating terminal equipment 4-1 is requesting variable band communication (YES at step f ), the requested communication 
bandwidth BWO is made the requested communication bandwidth information and placed in the call setup (SETUP) 
message to the terminal equipment 4-2 of the other communication party for transmission to the same (step h). 

In Fig. 15Aand Fig. 15B, the terminating terminal equipment 4-2, when receiving a call setup (SETUP) message 
from the ATM switching network 2 (step d), decides whether or not to perform variable band communication or to 

45 perform fixed band communication (step b). 

When both the originating terminal equipment 4-1 and the terminating terminal equipment 4-2 perform variable 
band communication (YES at step c), a comparison is made between the allocable bandwidth BWO or BW1 from the 
ATM switching network 2 and the requested communication bandwidth BW2 of the terminating terminal equipment 4-2 
(step d). Then, when the allocable bandwidth BWO or BW1 is smaller than the requested communication bandwidth 

50 BW2 of the terminating terminal equipment (YES at step d), the allocable bandwidth BWO or BW1 is decided on as 
the available bandwidth BW3 and a connection (CONN) message containing this BW3 is sent to #3 of the ATM switching 
network 2 (step e). On the other hand, when the allocable bandwidth BWO or BW1 is larger than the requested com- 
munication bandwidth BW2 of the terminating terminal equipment 4-2 (NO at step d), the requested communication 
bandwidth BW2 is decided on as the available bandwidth BW3 and a connection (CONN) message containing this 

55 BW3 is sent to #3 of the ATM switching network 2 (step f ). 

When the originating terminal equipment 4-1 performs fixed band communication and the terminating terminal 
equipment 4-2 performs variable band communication (NO at step C), the allocable bandwidth BWO and the requested 
communication bandwidth BW2 are compared (step g). Then, when the allocable bandwidth BWO is smaller than the 
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requested communication bandwidth BW2 of the terminating terminal equipment 4-2 (YES at step h), the allocable 
bandwidth BWO is decided on as the available bandwidth BW3 and a connection (CONN) message containing this 
BW3 is sent to #5 of the ATM switching network 2 (step h). On the other hand, when the allocable bandwidth BWO is 
larger than the requested communication bandwidth BW2 of the terminating terminal equipment 4-2 (NO at step g), a 

5 disconnection (DISC) message showing that reception of fixed band communication is refused, that is, the allocable 
bandwidth BWO, is sent to #5 of the ATM switching network 2 (step i). 

When the originating terminal equipment 4-1 performs variable band communication and the terminating terminal 
equipment 4-2 performs fixed band communication (YES at step j), the allocable bandwidth BWO or BW1 and the 
requested communication bandwidth BW2 are compared (step k). Then, when the allocable bandwidth BWO or BW1 

10 is smaller than the requested communication bandwidth BW2 of the terminating terminal equipment 4-2 (YES at step 
k), fixed band communication of the requested communication bandwidth BW2 cannot be received, so a disconnection 
(DISC) message is sent to #3 of the ATM switching network 2 (step 1 ). On the other hand, when the allocable bandwidth 
BWO or BW1 is larger than the requested communication bandwidth BW2 of the terminating terminal equipment 4-2 
(NO at step k), the requested communication bandwidth BW2 is decided on as the available bandwidth BW3 (step m) 

is and a connection (CONN) message containing the BW3 is sent to #3 of the ATM switching network 2. . 

When both the originating terminal equipment 4-1 and the terminating terminal equipment 4-2 perform fixed band 
communication (NO at step j), it is judged if the allocable bandwidth BWO and the requested communication bandwidth 
BW2 coincide (step n). If equal at this time (YES at step n), the requested communication bandwidth BWO is decided 
on as the available bandwidth BW3 (step o) and a connection (CONN) message containing this BW3 is sent to #5 of 

20 the ATM switching network 2. On the other hand, if not equal (NO at step n), a disconnection (DISC) message is sent 
(step p). 

In this way, the terminating terminal equipment 4-2 decides on the available bandwidth BW3. 
In Fig. 1 4B t when the originating terminal equipment 4-1 performs variable band communication, if the ATM switch- 
ing network 2 receives a connection (CONN) message containing the available bandwidth BW3 or a disconnection 

25 message (DISC) message from the terminating terminal equipment 4-2, it sends the above message as is to #6 of the 
originating terminal equipment 4-1 (step j). On the other hand, when the originating terminal equipment 4-1 performs 
fixed band communication, if the ATM switching network 2 receives from the terminating terminal equipment 4-2 a 
connection (CONN) message containing the available bandwidth BW3 or a disconnection (DISC) message (step k), it 
sends the above message as is to #4 of the originating terminal equipment 4-1 (step 1). 

30 In Fig. 13B, if the terminal equipment 4-1 receives a connection (CONN) message or disconnection (DISC) mes- 

sage from the ATM switching network 2 in a variable band communication state (step f), it judges which message has 
been received (step g). 

When receiving a disconnection (DISC) message (YES at step g), it gives up on communication (step h). 
When receiving a connection (CONN) message (NO at step g) and when the opposing terminal equipment performs 
35 variable band communication (YES at step i), it performs variable band communication by the available bandwidth 
BW3 (step j). On the other hand, when receiving a connection (CONN) message (NO at step g) and when the opposing 
terminal equipment is performing fixed band communication (NO at step i), it performs fixed band communication by 
the available bandwidth BW3 (step k). 

If the terminal equipment 4-1 receives connection (CONN) message or disconnection (DISC) message from the 
40 ATM switching network 2 in the fixed band communication state (step I), it judges which message has been received 
(step m). 

When receiving a disconnection (DISC) message (YES at step m), it gives up on communication (step n). 
When receiving a connection (CONN) message (NO at step m), it performs fixed band communication by the 
available bandwidth BW3. 
45 The call setup is performed by the above flow of processing. 

Figure 1 6A, Fig. 1 6B, and Fig. 1 6C are processing flow charts for changing the state of bandwidth du ring commu- 
nication. When, during communication, the bandwidth state BW3 of the ATM switching network 2 changes to the band- 
width state BW4 (step a), the changed bandwidth BW4 is notified to the terminal equipment 4-1 and 4-2 (step b). The 
terminal equipment 4-1 and 4-2, when receiving notification of the changed bandwidth (step c and d), send to the ATM 
so switching network 2 the changed communication bandwidths BWO' and BW1 ' which they currently request (steps f and 
h). 

The ATM switching network 2, when receiving the changed communication bandwidth BWO' of the terminal equip- 
ment 4-1 and the changed communication bandwidth BW1 ' of the terminal equipment 4-2 (step h), compares the sizes 
of the changed communication bandwidths BWO' and BW1' received from the terminal equipment 4-1 and 4-2 (step i). 
55 || the changed communication bandwidth BWO' from the terminal equipment 4-1 is smaller than the changed com- 

munication bandwidth BW1 * from the terminal equipment 4-2 and is smaller than the changed communication bandwidth 
BW4 (YES at step j), the changed bandwidth BWO' from the terminal equipment 4-1 is decided on as the changed 
available bandwidth BW5 (step k) and an information (INFO) message containing this BW5 is sent to the two terminal 
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i 

equipment 4-1 and 4-2 (step I). 

On the other hand, if the changed communication bandwidth BWO' from the terminal equipment 4-1 is smaller than 
the changed communication bandwidth BW1 ' from the terminal equipment 4-2 and is larger than the changed commu- 
nication bandwidth BW4 (NO at step j), the changed bandwidth BW4 of the ATM switching network 2 is decided on as 

s the changed available bandwidth BW5 (step m) and an information (INFO) message containing this BW5 is sent to the 
two terminal equipment 4-1 and 4-2 (step I). 

If the changed communication bandwidth BW1 ' from the terminal equipment 4-2 is smaller than the changed com- 
munication bandwidth BWO' from the terminal equipment 4-1 and is smaller than the changed communication bandwidth 
BW4 (YES at step n), the changed bandwidth BWV from the terminal equipment 4-2 is decided on as the changed 

10 available bandwidth BW5 (step o) and an information (INFO) message containing this BW5 is sent to the two terminal 
equipment 4-1 and 4-2 (step I). 

If the changed communication bandwidth BW1 ' from the terminal equipment 4-2 is smaller than the changed com- 
munication bandwidth BWO' from the terminal equipment 4-1 and is larger than the changed communication bandwidth 
BW4 (NO at step n), the changed bandwidth BW4 of the ATM switching network 2 is decided on as the changed 

is available bandwidth BW5 (step p) and an information (INFO) message containing this BW5 is sent to the two terminal 
equipment 4-1 and 4-2 (step 1). 

The terminal equipment 4-1 and 4-2, by receiving the changed available bandwidth BW5 (steps q and r), enter a 
state of communication by the BW5 (steps s and t). 

Step e and step e' In Fig. 1 6 are comprised of the five illustrated sub-steps, with step e and step e' being the same. 

20 Looking at step e, this corresponds to the function of the judgement means 41 of Fig. 7. Step e3 decides on BWO as 
BWO'. At step e4, when BW4 is smaller than the minimum bandwidth which can be used for communication by the 
terminal equipment 4-1, that minimum bandwidth of communication is decided on as BWO*. At times other than this, 
BW4 is decided on as BWO'. At step e5, a bandwidth smaller than BW4 and the maximum bandwidth of communication 
for the terminal equipment 4-1 is decided on as the BWO*. 

2S Figure 17 is a view of an example of a processing sequence executed in the system of the present invention. It 

shows the control sequence during call setup and communication. It assumes the case where the terminal equipment 
4-1 sends the information of the bandwidth BWO to the terminal equipment 4-2. 

First, the terminal equipment 4-1 sends a call setup (SETUP) message to the ATM switching network 2 ([1]). This 
call setup message contains information on the type of communication, showing whether the communication is CBR 

30 communication or VBR communication, the maximum bandwidth requested, i.e. the communication bandwidth BWO, 
and whether the bandwidth used can be changed. 

Receiving the call setup (SETUP) message, the ATM switching network 2 returns a call processing (CALL PROC) 
message to the terminal equipment 4-1 ([2]). Then, the ATM switching network 2 decides, by performing the processing 
from step a to step h of Fig. 14A on the allocable bandwidth BW1 showing the bandwidth which can be currently 

35 provided as recognized by the management apparatus 3 and the communication bandwidth BWO requested from the 
terminal equipment 4-1, the allocable bandwidth BWO or BW1. Then, it inserts this allocable bandwidth BWO or BW1 
in the call setup (SETUP) message to the terminal equipment 4-2 and sends it to the terminal equipment 4-2. 

The terminal equipment 4-2, when receiving the call setup (SETUP) message, returns an alert message to the 
terminal equipment 4-1 ([4] and [5]). The terminal equipment 4-2 decides on whether to perform the communication 

40 by VBR communication or by CBR communication by the processing from step a to step p of Figs. 15A and 15B and 
decides on the available bandwidth BW3. Then, it returns to the terminal equipment 4-1 a message (one of CONN, 
REL, REL COM (release completion), or DISC) ([6]). When it sends the connection (CONN) message), it inserts infor- 
mation showing the type of communication, i.e., showing if the communication at the terminating side is CBR commu- 
nication or VBR communication, the available bandwidth BW3 decided on, and whether the bandwidth used can be 

45 changed. 

The ATM switching network 2 receives the connection (CONN) message and recognizes the type of communication 
and the available bandwidth BW3. Then, it notifies the connection (CONN) message as is to the terminal equipment 
4-1 ([7]). 

The terminal equipment 4-1 receives this received connection (CONN) message, recognizes the type of commu- 
so nication and the available bandwidth BW3, and enters a communication state based on these conditions. Then, it sends 
back a connection acknowledge (CONN ACK) message showing the connection state to the terminal equipment 4-2 
([8] and [9]). 

The terminal equipment 4-2, by receiving this connection acknowledge (CONN ACK) message from the terminal 
equipment 4-1 , enters the communication state under the conditions inserted in the connection (CONN) message. 
ss Next, an explanation will be given of the flow of processing for change of the bandwidth in the case where the line 

connection is designated as VBR communication and variable. The state of traffic of the ATM switching network 2 is 
always changing and assumption is made of the case of change of the allocable bandwidth of the ATM switching 
network 2 from BW3 to BW4. 
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The ATM switching network 2 inserts the changed bandwidth BW4 in the information (INFO) message at the step 

b of Fig. 16A and notifies the same to the terminal equipment 4-1 and 4-2 ([ID- 
Receiving this, the terminal equipment 4-1 and 4-2 respectively insert the changed communication bandwidth 

BWO' and BWV to the ATM switching network 2 in the information (INFO) message and send the same to the ATM 
5 switching network 2 ([2]' and [3]*). 

The ATM switching network 2 performs the processing of step h to step 1 of Fig. 16B and Fig. 16C and uses the 

changed communication bandwidths BWO' and BWV received to decide on the changed available bandwidth BW5. 

Then, it inserts the changed available bandwidth BW5 in the information (INFO) message and sends it to the terminal 

equipment 4-1 and 4-2 ([4]'). 

10 The BW5 which is decided on is set by the ATM switching network 2 in the management apparatus 3 and by the 

terminal equipment 4-1 and 4-2 in the memories 420. 

In this way, it is possible to change the allocable bandwidth in accordance with changes in the state of traffic of 
the ATM switching network 2 even during communication 

Further, when it is desired to know the requested communication bandwidth of the originating terminal equipment 
15 4-1 at the terminating terminal equipment 4-2 in call setup, the ATM switching network 2 may notify the terminating 
terminal equipment 4-2 of both the requested communication bandwidth of the originating terminal equipment 4-1 and 
the allocable bandwidth of the ATM switching network 2. 

Next, an explanation will be given of an example of the architecture of the ATM communication system shown in 
Fig. 7 and another specific example of the means mentioned above. 
20 Figure 18 is a view showing an example of the system architecture of the present Invention. This is substantially 

equivalent to the constitution of Fig. 9 discussed earlier. Therefore, the same reference numerals are given to elements 
equivalent to the elements of Fig. 9. 

The ATM communication system 1 shown in Fig. 18 is basically constructed of three independent layers. That is, 
it is constructed of: 

25 

(i) An ATM switching network 2 which accommodates a plurality of subscriber terminal equipment 4 and has a 
plurality of ATM exchanges 5 which can be linked with each other, 

(ii) A management apparatus 3 which monitors and controls the traffic of cells exchanged in the ATM switching 
network 2 and transferred among the terminal equipment 4, and 

30 (jjj) A communication line layer 20 which transfers traffic control information between the management apparatus 

3 and ATM switching network 2. 

Further, specifically, a traffic monitoring means 7 which collects the traffic information Tl of the cells is provided in 
the ATM exchanges 5 of the ATM switching network 2. Further, an analyzing means 31 which analyzes the state of 

35 traffic of the cells at the ATM switching network 2 based on traffic information Tl obtained through the communication 
line iayer 20 is provided in the management apparatus 3. An optimal control means 32 for giving the optimal traffic 
control command CM to the ATM exchanges 5 in the ATM switching network 2 through the communication line layer 
20 based on the results of analysis of the analyzing means 21 is provided in the management apparatus 3. A traffic 
control means 9 which executes the traffic control of cells in accordance with the optimal traffic control command CM 

40 given from the optimal control means 32 is provided in the ATM exchanges 5. The means 9 is provided with a notifying 
means 6 which sends an indication signal IS for controlling the amount of transmission of ceils in the corresponding 
terminal equipment 4. 

In this way, the ATM communication system is first roughly divided into the ATM switching network 2 and the 
management apparatus 3 to facilitate the cell traffic control. 
45 The management apparatus 3 places the ATM exchanges 5 all under its control, sums up and monitors the traffic 

of all the cells in the ATM switching network 2, and gives a suitable traffic control command to all the ATM exchanges 
5 based on the results of this monitoring. 

Therefore, it is possible to handle the unique cell traffic inherent of ATM. 

Figure 19 is a view showing the specific concept based on the system architecture of Fig. 18. 
so in Fig. 19, it will be understood that the management apparatus 3 is positioned higher than the ATM switching 

network 2. At the lower ATM switching network 2, the ATM exchanges 5 are in actuality constituted by a central office 
(CO) and remote electronics (RE). 

The ATM exchanges 5 (CO, RE) are provided with the traffic monitoring means 7 shown in Fig. 18. The traffic 
information collected by these means 7 is fetched by the higher level management apparatus 3 through the commu- 
55 nication line layer 20. Note that the communication line layer 20 may be either wired or wireless. 

The management apparatus 3 is in actuality comprised of at least one traffic control center (TCC) 33, which center 
33 includes at least the above-mentioned analyzing means 31 for analyzing the traffic information Tl fetched from the 
ATM exchanges 5 and an optimal control means 32. When there are two or more traffic control centers (TCC) 33, 
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contact is maintained among the centers 33 regarding the traffic information Tl as well. 

If the specific concept of the conventional telephone network (line switching or packaging switching network) is 

drawn as in Fig. 1 9, it would not be a three-dimensional structure as in that figure, but just a two-dimensional structure. 

That is, there would be no management apparatus 3 or communication line layer 20, and the functional portions cor- 
s responding to the units 3 and 20 would be completely buried in the individual central offices {corresponding to CO in 

Fig. 19) forming the centers of the telephone network. 

Figure 20 is a view of the concept of the ATM exchange. There is basically no great difference from a general 

electronic exchange. That is, the exchange is comprised of speech path circuitry 53 which performs the exchange of 

cells and sets the paths, control circuitry 54 which controls the setting of the paths, and a memory means 8. 
10 Figure 21 A, Fig. 21 B, and Fig. 21 C are views showing examples of realization of the speech path circuit in an ATM 

exchange. They show a first example (Fig. 21 A), a second example (Fig. 21 B), and a third example (Fig. 21 C). Other 

examples are possible, but since this has no direct bearing on the gist of the present invention, just the above three 

examples are provided. 

The first example is one called a self-rotating type, where the cells are transferred toward paths of the opposing 
75 terminal equipment side while selecting the self-rotating modules SRM. 

The second example is one called a memory-switch type, where the cells are stored once in a buffer memory, then 
sent to paths designated by a path decision unit. 

The third example is one called a broadcasting bus type, where a large number of nodes are connected to a 
plurality of paths, the cells are fetched at predetermined nodes, and the cells are sent out on the paths from the nodes. 
20 Figure 22 is a view showing an example of a traffic monitor means. For ease of understanding, the portion sur- 

rounding the traffic monitoring means 7 is also drawn. The figure as a whole shows an ATM exchange 5. 

The ATM exchange 5 is comprised of the speech path circuitry 53 and control circuitry 54 shown in Fig. 20, but 
the traffic monitoring means 7 is inserted here. The control circuitry 54 is comprised of a central control unit (CC) 54 
and a memory 8. The speech path circuitry 53, if illustrated in concept, distributes cells CL (shown by o mark in figure) 
25 received from the left of the figure from a distribution unit 531 under the control of the central control unit and stores 
them once in a queue buffer 532 for a predetermined path. The cells CL stored here are sent out to the right side of 
the figure in order after that. 

The traffic monitoring means 7 cooperating with the speech path circuitry 53 is, for example, provided with a passing 
cell counter 71 1 , an abandoned cell counter 71 2, and a buffer usage rate counter 71 3, the count data from the counters 

30 being collected in the central control unit CC through the transfer circuit 714. 

How many cells CL have been fetched in the speech path circuitry 53 (passing cell counter 711), how many cells 
C L have been erased by th e following cells CL in the queue buffers 532 due to the increase of the ceil traffic (abandoned 
cell counter 712), and what percent of the maximum capacity of the queue buffers on an average the amount of the 
cells CL stored at all times in the queue buffers 532 constitute (buffer usage rate counter 713) become the basic data 

35 showing the state of traffic of the cells, which becomes in turn the above-mentioned traffic information Tl. Note that 
the above-mentioned CC does not in principle perform direct traffic control by itself by the information Tl, but immediately 
sends the information to the management apparatus 3. The above-mentioned communication line layer 20 exists for 
transmission of this. 

Figure 23 is a view showing somewhat more specifically the upstream side of the communication line layer. The 
40 portion surrounding the communication line layer 20 is also drawn, so the figure as a whole shows in part the ATM 
communication system. 

The traffic information Tl obtained from the speech path circuitry 53 shown in Fig. 22 by the traffic monitoring 
means 7 illustrated is collected by the central control unit CC and then enters the communication line layer 20. First, 
it enters the information sending unit 201 , then passes through an upstream line 202, and reaches an information 

45 receiving unit 203 at the end of the communication line layer 20. The received traffic information Tl is input to the central 
processing unit (CPU) 34 forming the heart of the traffic control center (TCC) 33 shown in Fig. 1 9. The input information 
Tl is supplied in the analyzing means 31 in the CPU 34. Note that the analyzing means 31 is supplied similarly with 
the traffic information Tl from the other ATM exchanges 5 in the ATM switching network 2 through the corresponding 
upstream lines 201 and information receiving units 203. 

so Note that reference numeral 403 in the figure is a path setting path control line for connecting the speech path 

circuitry 53 and the central control unit (CC) 54. 

Figure 24 is a view showing somewhat more specifically the downstream side of the communication line layer. 
The optimal traffic control information based on the results of analysis by the analyzing means 31 of Fig. 23 is produced 
by the optimal control unit 32 in the CPU 34. This is used as the command CM and indicates the system for sending 

55 information to the ATM switching network 2 side. First, it enters a command sending unit 205, then passes through a 
downstream line 206, and reaches a command receiving unit 207 at the end of the communication line layer 20. The 
command receiving unit 207 is in the ATM switching network 2 and gives the optimal traffic control command CM to 
the central control unit (CC) 54 in the ATM exchange 5. The command CM is supplied to the traffic control means 9, 
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based on which command CM the traffic control is performed for the speech path circuitry 53. The means 9 drives the 

notifying means 6 and sends an instruction signal IS to the corresponding terminal equipment 4. 

Figure 25 is a view showing somewhat more specifically the traffic control center. The surrounding portion is also 

drawn. Note that the apparatus 203 of Fig. 6 and the apparatus 205 of Fig. 24, the surrounding portions, are actually 
5 comprised of a single unit, so Fig. 25 shows the apparatuses 203 and 205 as a single sending and receiving unit. 

Further, the analyzing means 31 and the optimal control means 32 are shown as a single unit in the CPU 34. 

The central processing unit (CPU) 34 cooperates with a main memory (MM) 36 and a file memory (FM) 37. The 

main memory (MM) 36 stores analysis programs for operating the analyzing means 31 and command programs for 

operating she optimal control means 32 and also traffic information (Tl) data and analyzed processed data. Other 
10 general programs for controlling various other operations are of course also stored together in the main memory (MM) 

36. 

On the other hand, the file memory (FM) 37 holds the reference data required for issuing a command from the 
optimal control means 32 for the results of analysis from the analyzing means 31 . 

Figure 26A is a view showing schematically the operation of an analyzing means in a central processing unit, and 
15 Fig. 26B is a view showing schematically the operation of an optimum control means in the central processing unit. 
The processing of Fig. 26B is executed after the analysis processing shown in Fig. 26A by the central processing unit 
(CPU) 34 shown in Fig. 26A. 

In Fig. 26A, traffic information transfer processing (step a) for fetching traffic information Tl from the sending and 
receiving units 208 corresponding to the ATM exchanges shown in Fig. 25 is continuously repeated. 
20 The traffic information (so-called raw data) fetched at step a is stored once at a predetermined address in the main 

memory (MM) 36 as data [1], data [2]... data [n]. 

The data fetched at step a and accumulated in the main memory (MM) 36 is subjected to processing at step b. 
Step b is processing for analyzing the above accumulated data and applies various types of processing to the data. 
The processed data is stored in other areas of the same main memory (MM) 36 as the data "a", °b", .. . V corresponding 
25 to the data [1], [2]... [n]. Note that the "processing" of data spoken of here means, for example, the calculation of 
cumulative number of cells CL passing in a certain time period or the calculation of the usage rate of queue buffers 
(532 in Fig. 22) in a certain period (calculation by maximum number and minimum number of cells contained in queue 
buffers). 

When the above-mentioned analysis processing of the traffic is finished, steps c, d, e, f, and g in Fig. 26 start. 

30 These steps are processing for issuing the above-mentioned optimal traffic control command CM. The command CM, 
specifically, for example, is made in the form of issuance of orders for "activation" and "release", with the "activation" 
order commanding the corresponding ATM exchange 5 to suppress the flow of cells and the "release" order command- 
ing it to return the flow which has been suppressed to the normal level of flow. The judgement as to the "activation" 
and "release" orders is made at step d and step f of Fig. 26B and these are issued at step e and step g, respectively 

35 Judgement as to the above activation and release orders requires comparison of the preset reference data and 

the above-mentioned processed data. Giving an example, if a maximum reference value of 70 percent and a minimum 
reference value of 30 percent is set for a queue buffer 532, then an "activation" order is issued when it is judged that 
the usage rate of the queue buffer is over 70 percent and a "release" order is issued when the rate has fallen under 
30 percent. So-called hysterisis is given to give stability to the control of the flow of cells. The above-mentioned file 

40 memory (FM) 37 holds the above reference data, which is read out at step c and used for the judgement of the activation 
or release order. 

Figure 27 is a view showing an ATM exchange operating receiving the optimum traffic control command. The 
exchange is substantially the same as the ATM exchange 5 shown in Fig. 23 and Fig. 24, but a signal generating unit 
(SGU) 61 cooperating with the notifying means 6 is further shown. The signal generating unit 61, which is controlled 
45 by the means 6, sends out a signal to the corresponding terminal equipment 4 which is sending out cells so as to 
command that the interval of sending of the cells be lengthened (during activation) or that it be returned to its original 
state (release etc.). This is performed through the D-channel of the ISDN. 

As the activation actions which the traffic control means 9 performs when receiving an optimal traffic control com- 
mand CM, in particular an "activation" command, through the central control unit 54, there may be mentioned: 

so 

(i) A cell abandonment instruction (clearing all cells in queue buffer 532), 

(ii) A cell detour instruction (rewriting VCI table (not shown) in speech path circuitry 53), and 

(iii) A passing cell priority instruction (abandonment from cells carrying low priority flags). 

55 Finally, an explanation will be made of a specific example of the traffic control means. 

Figure 28 is a view showing a specific example of the traffic control means. It shows more specifically the means 
9 in Fig. 8B. The threshold generating unit 91 in Fig. 8B is comprised of a multiplier 921 and a threshold register 922. 
A comparing unit 93 is comprised of a digital comparator 931 . 
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At the time of call setup, call control data send from a terminal equipment is applied to a signal processing circuit 
902 provided for processing the same. The circuit 902 fetches from the input data the available bandwidth information 
7 instructed from the terminal equipment and, at the same time, fetches the media classification information MD of the 
media for communication. The information MD shows, for example, the attributes of the communication data, for ex- 
5 ample, "compressed picture", "speech data without silence", "data", etc. 

The above information yand MD are input to a multiplier 921 and a safety factor table memory unit 91 . The safety 
factor SF corresponding to the type of the media is read from the memory unit 91 . Examples are provided below: 



MD 


SF 


Compressed picture data (coded between two adjacent frames) 


1.4 


Compressed picture data (coded inside each frame) 


1.2 


Speech data without silent term 


1.0 


Data 


2.0 



In short, the higher the burst nature of the information, the higher the SF is set, e.g., 2.0. The safety factor SF is 
multiplied by the multiplier 921 with the above-mentioned y (SF.y) and stored in the threshold register 922. 

On the other hand, a bandwidth monitor 901 continuously monitors the amount of traffic of the communication 
20 data. This monitoring value and the stored value in the register 922 are applied to the comparison inputs of the com- 
parator 931. If the result of the comparison is that the former value is larger than the latter value, a selector 941 
(corresponding to the cell abandonment instruction unit 94) is switched by the output of the comparison and the amount 
of overflow of the traffic is abandoned. Therefore, the traffic is policed with a high degree of service. 

As explained above, according to the present invention, it is possible to flexibly and efficiently use the available 
25 bandwidth in a B-ISDN according to changes in the state of the network. 

Therefore, first, during call setup, since the allocable bandwidth which can be allocated from the ATM switching 
network side is notified to the terminal equipment side, even when a sufficient bandwidth cannot be secured, commu- 
nication becomes possible at the minimum bandwidth which can be allowed and therefore unnecessary call setup 
operations with the ATM switching network side can be eliminated. 
30 Second, even if the terminal equipment side is not allocated a sufficient available bandwidth during call setup, 

there is the possibility of securing a sufficient bandwidth during communication due to subsequent changes in the 
network state. 

Third, looking from the network side, it is possible to reduce the traffic during communication during periods of 
congestion and therefore possible to quickly return from a congested state to a normal state. 
35 Fourth, looking from the terminal equipment side, it is possible to learn the state of change of the bandwidth, not 

knowable up to now, so changes of the bandwidth used become easy. 

Reference signs in the claims are intended for better understanding and shall not limit the scope. 



to Claims 

1. An ATM communication system which includes 

an ATM switching network (2) which includes a plurality of ATM exchanges (5) and controls exchanges among 
45 a plurality of terminal equipments (4) and 

a management apparatus (3) which manages the traffic in the ATM switching network (2); characterised in 
that the ATM switching network (2) includes a notifying means (6) which notifies the terminal equipment (4) 
of the allocable bandwidth which can be used in accordance with the amount of traffic in the ATM switching 
network; and in that 

50 when the notified allocable bandwidth is a bandwidth wich can be used for their communication, the terminal 

equipment (4) is arranged to start the communication in the range of that bandwidth. 

2. A system as set forth in claim 1 , wherein 

55 the ATM switching network (2) including a traffic monitoring means (7) which monitors the amount of traffic in 

the ATM switching network and 

the management apparatus (3) includes an analyzing means (31) which analyzes the allocable bandwidth 



EP 0 448 073 B1 



which can be given to the terminal equipment (4) in accordance with the amount of traffic. 

A system as set forth in claim 1, wherein the terminal equipment (4) includes judgement means (41) which judge 
whether the allocable bandwidth notified from the ATM switching network (2) is an bandwidth of a size allowable 
for their own communication. 

A system as set forth in claim 1 , wherein the terminal equipment (4) include request means (42) which request to 
the ATM switching network (2) the communication bandwidth required for their own communication. 

A system as set forth in claim 1, wherein the ATM switching network (2) 

includes memory means (8) which store the communication bandwidth requested by the terminal equipment 
and required for the communication of the terminal equipment (4) and further 

includes a bandwidth changing means (10) which changes the bandwidth to a communication bandwidth stored 
in the memory means (8) when the allocable bandwidth expands to larger than that communication bandwidth 
during a call of the terminal equipment (4). 

A system as set forth in any of claims 1 , 3, 4 or 5, and 

including in a first terminal equipment (4-1) and a second terminal equipment (4-2) which can communicate 
with each other, a first request means (42-1) and a second request means (42-2), which request a first com- 
munication bandwidth and a second communication bandwidth which they require to the ATM switching net- 
work side; 

including in the ATM switching network (2) a traffic monitoring means (7) which monitors the amount of traffic 
in the ATM switching network; and 

including in the management apparatus (3) an analyzing means (31) which analyzes the allocable bandwidth 
which can be given to the first and second terminal equipment (4-1 ) and (4-2) in accordance with the amount 
of traffic from the traffic monitoring means (7); 

the first terminal equipment (4-1 and 4-2) being arranged respectively to send out the first communication 
bandwidth to the ATM switching network (2) from the first request means (42-1 and 42-2) when communication 
is required from the first to the second terminal equipment; wherein the ATM switching network is arranged to 
send the received first bandwidth together with the allocable bandwidth to the second terminal equipment; 
the second terminal equipment is arranged to send the second communication bandwidth on receiving the 
allocable bandwidth and the first communication bandwidth; 

the analysing means (31 ) in the management apparatus (3) is arranged to decide on a common available 
bandwidth for the first and second terminal equipment (4-1 and 4-2) based on the first and second communi- 
cation bandwidths received through the ATM switching network (2) and the amount of traffic monitored by the 
traffic monitoring means (7); and wherein the notifying means (6) is provided in the ATM switching network 
(2) to notify the available bandwidth decided on, to the first and second terminal equipment (4-1 and 4-2). 

A system as set forth in claim 6, wherein the first and second communication bandwidths are the maximum band- 
widths expected to be necessary for the communication by the first and second terminal equipment (4-1 and 4-2). 

A system as set forth in claim 6, wherein the first and second communication bandwidths are the mean values of 
the bandwidths expected to be necessary for the communication by the first and second terminal equipment (4-1 
and 4-2). 

A system as set forth in claim 6, wherein 

the ATM switching network (2) includes a memory means (8) which stores the first and second communication 
bandwidths requested from the first and second terminal equipment (4-1 and 4-2) at the start of communication 
between the terminal equipment and 

the analyzing means (31) includes a bandwidth changing means (10) which notifies the first and second ter- 
minal equipment (4-1 end 4-2) of a changed bandwidth comprising the current first and second communication 
bandwidths expanded to a new allocable bandwidth when judging during communication between the first and 
second terminal equipment (4-1 and 4-2) that the allocable bandwidth has expanded to the first and second 
communication bandwidths stored in the memory means (8). 
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10. A system as set forth in claim 6, wherein the first and second terminal equipment (4-1 and 4-2) include a first 
memory means (43-1 ) and a second memory means (43-2) which store respectively the first and second commu- 
nication bandwidth requested to the ATM switching network (2) by them at the time of the start of communication. 

s 11. A system as set forth in claim 6, wherein the first and second terminal equipment (4-1 and 4-2) include a first 
decision means (44-1) and a second decision means (44-2) which decide whether to start communication by the 
available bandwidth instructed from the ATM switching network (2). 

12. A system as set forth in claim 6, wherein the traffic monitoring means (7) is provided in the ATM exchanges (5) of 
10 the ATM switching network (2). 

1 3. A system as set forth in claim 1 2, wherein the management apparatus (3) is provided with an optimal control means 
(32) which produces optimal traffic control information based on the results of analysis by the analyzing means 
(31) and supplies the information to the ATM switching network (2). 

is 

14. A system as set forth in claim 13, wherein a traffic control means (9) which receives the optimal traffic control 
information supplied from the optimal control means (22) and performs the control of the traffic is provided in the 
ATM exchanges (5). 

20 15. A system as set forth in claim 14, wherein a bandwidth changing means (10) which notifies the first and second 
terminal equipment (4-1 and 4-2) that the present available bandwidth allocated for the communication between 
the two will be changed based on the optimal traffic control information is provided in the ATM exchanges (5). 

16. A system as set forth in claim 15, wherein the traffic control means (9) in the ATM exchanges (5) has 

25 

a safety factor table unit (91) which sets in advance the safety factor showing the range of allowance of fluc- 
tuations in the amount of traffic for each of the communication media which the first and second terminal 
equipment (4-1 and 4-2) handle and stores the set safety factors as a table; 

a threshold generating unit (92) which generates a threshold value obtained by multiplying the available band- 
30 widths by the corresponding safety factors for each of the communication media; 

a comparing unit (93) which compares the amount of traffic obtained by the traffic monitoring means (7) and 
the threshold value obtained from the threshold generating unit (92); and 

a cell abandonment indicating unit (94) which sends out a command for abandoning a communication cell 
between the first and second terminal equipment (4-1 and 4-2) in the ATM exchanges (5) when the result of 
35 the comparison by the comparing unit (93) is that the amount of traffic has exceeded the threshold value. 

17. A system as set forth in claim 16, wherein the first and second terminal equipment (4-1 and 4-2) include media 
classification notifying means (45-1 and 45-2) which notify the classification of the communication media to the 
traffic control means (5). 

40 

18. A method for bandwidth allocation in an ATM Communication system comprising an ATM switching network for 
controlling exchanges between first and second terminal equipments and comprising a management apparatus 
for managing the traffic in the ATM switching network, comprising: 

45 a step wherein when communication is to be performed between a first terminal equipment (4-1 ) and a second 

terminal equipment (4-2), a first communication bandwidth required for the communication is sent through a 
first request means (42-1) in the first terminal equipment on the originating side to an ATM switching network 
(2) at the start of the communication; and 

a step wherein the ATM swichting network (2) side monitors the amount of traffic in the ATM switching network 
so (2), analyzes the bandwidth allocable to the terminal, equipment in the ATM switching network (2), and char- 

acterised in that, when receiving the first communication bandwidth from the originating side first terminal 
equipment (4-1), the ATM switching network sends the received first communication bandwidth together with 
the allocable bandwidth to the terminating side second terminal equipment (4-2); 

wherein the second terminal equipment (4-2), when receiving the allocable bandwidth and the first communi- 
55 cation bandwidth, sends the second communication bandwidth which the second terminal equipment (4-2) 

requests for communication, through a second request means (42-2) in the equipment to the ATM switching 
network (2) side; 

wherein the ATM switching network (2) decides on the available bandwidth to be commonly occupied by the 
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first and second terminal equipment (4-1 and 4-2) based on the first and second communication bandwidths 
and the allocable bandwidth; and 

wherein the decided on available bandwidth is sent from the ATM switching network (2) side to the first and 
second terminal equipment (4-1 and 4-2). 

5 

19. A method as set forth in claim 18, which comprises: 

a step wherein the first and second communication bandwidths sent from the first and second terminal equip- 
ment (4-1 and 4-2) at the start of the communication are stored at the ATM switching network (2) side; 

70 a step wherein the first and second terminal equipment decide by decision means (44-1 and 44-2) whether 

the available bandwidth decided on and notified by the ATM switching network can be received; 
a step wherein during the call between the first and second terminal equipment, the ATM switching network 
side detects if the allocable bandwidth exceeds the stored first and second communication bandwidths; 
a step wherein when it detects that it exceeds the same, the ATM switching network side notifies the first and 

75 second terminal equipment side of the stored first and second communication bandwidths; and 

a step wherein the first and second terminal equipment decide by their respective decision means (44-1 and 
44-2) to change the presently used bandwidth. 

20. An ATM communication system which includes 

20 

an ATM switching network (2) which includes a plurality of ATM exchanges (5) and controls exchanges among 
a plurality of terminal equipment (4); and 

a management apparatus (3) which manages the traffic in the ATM switching network (2); characterised by 
a communication line layer (20) which transfers information relating to traffic among the management appa- 
25 ratus and the ATM switching network; and 

a notifying means (6) which is provided in the ATM switching network, receives the traffic information, and 
notifies the terminal equipment of the allocable bandwidth which can be used in accordance with the amount 
of traffic in the ATM switching network. 

30 21. A system as set forth in claim 20, wherein 

the ATM exchanges (5) include a traffic monitoring means (7) which monitors the amount of traffic in the ATM 
switching network (2) and 

the management apparatus (3) includes an analyzing means (31 ) which analyzes the allocable bandwidth 
35 which can be given to the terminal equipment (4) in accordance with the amount of traffic. 

22. A system as set forth in claim 21, wherein the management equipment (3) is provided with an optimal control 
means (32) which produces optimal traffic control information based on the results of analysis by the analyzing 
means (31) and supplies the information to the ATM exchanges (5). 

40 

23. A system as set forth in claim 22, wherein the ATM exchanges (5) are provided with traffic control means (9) which 
receive the optimal traffic control information supplied from the optimal control means (32) and controls the traffic. 

24. A system as set forth in claim 23, wherein the ATM exchanges (5) are provided with a bandwidth changing means 
45 (10) which receives information from the traffic control means (9) and notifies the terminal equipment of a change 

in the allocable bandwidth. 

25. A system as set forth in claim 23, wherein the traffic control means (9) has 

so a safety factor table unit (91) which presets safety factors showing the range of allowance of fluctuations of 

traffic for each communication medium handled by the terminal equipment (4) and stores these set safety 
factors as a table; 

a threshold generating unit (92) which generates a threshold, obtained by multiplying the allocable bandwidth 
by the corresponding safety factors, for each of the communication medium; 
55 a comparing unit (93) which compares the traffic obtained by the traffic monitoring means (7) and the threshold 

obtained from the threshold generating unit (92); and 

a cell abandonment instruction unit (94) which issues an instruction for abandoning communication cells in 
the ATM exchanges (5) when the result of the comparison by the comparing unit is that the traffic exceeds the 
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threshold. 

26. A system as set forth in claim 25, wherein the terminal equipment (4) has a media classification notifying means 
(45) which notifies the classification of the communication media to the traffic control means (9). 

Patentanspruche 

1. ATM-Kommunikationssystem, welches umfaBt: 

ein ATM-Vermittlungsnetz (2), welches eine Vielzahl von ATM-Vermittlungsstellen (5) enthalt und Vermittlungs- 
vorgange zwischen einer Vielzahl von Stationsgeraten (4) steuert; und 

eine Verwaltungsvorrichtung (3), die den Verkehr in dem ATM-Vermittlungsnetz (2) verwaltet; 

dadurch gekennzeichnet, daB 

das ATM-Vermittlungsnetz (2) eine Benachrichtigungseinrichtung (6) umfaBt, die dem Stationsgerat (4) die 
zuweisbare Bandbreite berichtet, die entsprechend der Verkehrsmenge in dem ATM-Vermittlungsnetz (2) ver- 
wendet werden kann; und 

wenn die berichtete zuweisbare Bandbreite eine Bandbreite ist, die fur deren Kommunikation verwendet wer- 
den kann, das Stationsgerat (4) angeordnet ist, urn die Kommunikation in dem Bereich dieser Bandbreite zu 
starten. 

2. System nach Anspruch 1, dadurch gekennzeichnet, daB 

das ATM-Vermittlungsnetz (2) eine Verkehrsuberwachungseinrichtung (7) umfaBt, die die Verkehrsmenge in 
dem ATM-Vermittlungsnetz uberwacht; und 

die Verwaltungsvorrichtung (3) eine Analysiereinrichtung (31) umfaBt, die die zuweisbare Bandbreite analy- 
siert, 

die dem Stationsgerat (4) gemaB der Verkehrsmenge gegeben werden kann. 

3. System nach Anspruch 1 , dadurch gekennzeichnet, daB die Stationsgerate (4) eine Bestimmungseinrichtung (41 ) 
umfassen, die bestimmt, ob die zuweisbare Bandbreite, die von dem ATM-Vermittlungsnetz (2) berichtet wird, eine 
Bandbreite mit einer GroBe ist, die fur deren eigene Kommunikation zulassig ist. 

4. System nach Anspruch 1 , dadurch gekennzeichnet, daB die Stationsgerate (4) eine Anforderungseinrichtung (42) 
umfassen, die von dem ATM-Vermittlungsnetz (2) die Kommunikationsbandbreite, die fur deren eigene Kommu- 
nikation benotigt wird, anfordert. 

5. System nach Anspruch 1 , 
dadurch gekennzeichnet, daB 
das ATM-Vermittlungsnetz (2) 

eine Speichereinrichtung (8) umfaBt, die die Kommunikationsbandbreite speichert, die von dem Stationsgerat 
angefordert und fur die Kommunikation des Stationsgerats (4) benotigt wird, und femer 

eine Bandbreitenanderungseinrichtung (10) umfaBt, die die Bandbreite auf eine Kommunikationsbandbreite 
andert, die in der Speichereinrichtung (8) gespeichert ist, wenn die zuweisbare Bandbreite groBer als diese 
Kommunikationsbandbreite wahrend eines Anrufs des Stationsgerats (4) wird. 

6. System nach einem der Anspruche 1 , 3, 4 oder 5 und 

umfassend in einem ersten Stationsgerat (4-1 ) und in einem zweiten Stationsgerat (4-2), die miteinander kom- 
munizieren konnen, eine erste Anforderungseinrichtung (42-1) und eine zweite Anforderungseinrichtung 
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(42-2), die eine erste Kommunikationsbandbreite und eine zweite Kommunikationsbandbreite anfordem, die 
sie auf der Seite des ATM-Vermittlungsnetzes benotigen; 

umfassend in dem ATM-Vermittlungsnetz (2) eine Verkehrsuberwachungseinrichtung (7), die die Verkehrs- 
menge in dem ATM-Vermittlungsnetz uberwacht; und 

umfassend in der Verwaltungsvorrichtung (3) eine Analysiereinrichtung (31 ), die die zuweisbare Bandbreite 
analysiert, die dem ersten und zweiten Stationsgerat (4-1) und (4-2) gemaB der Verkehrsmenge von der Ver- 
kehrsuberwachungseinrichtung (7) gegeben werden kann; 

wobei das erste Stationsgerat (4-1 und 4-2) jeweils angeordnet ist, um die erste Kommunikationsbandbreite 
an das ATM-Vermittlungsnetz (2) von der ersten Anforderungseinrichtung (42-1 und 42-2) auszusenden, wenn 
eine Kommunikation von dem ersten an das zweite Stationsgerat benotigt wird; wobei das ATM-Vermittlungs- 
netz angeordnet ist, um die empfangene erste Bandbreite zusammen mit der zuweisbaren Bandbreite an das 
zweite Stationsgerat zu senden; 

das zweite Stationsgerat angeordnet ist, um die zweite Kommunikationsbandbreite beim Empfang der zu- 
weisbaren Bandbreite und der ersten Kommunikationsbandbreite zu senden; 

die Analysiereinrichtung (31) in der Verwaltungsvorrichtung (3) angeordnet ist, um eine gemeinsame verfug- 
bare Bandbreite fur das erste und zweite Stationsgerat (4-1 und 4-2) auf Grundlage der ersten und zweiten 
Kommunikationsbandbreiten, die durch das ATM-Vermittlungsnetz (2) empfangen werden, und der Verkehrs- 
menge, die von der 

Verkehrsuberwachungseinrichtung (7) uberwacht wird, zu bestimmen; und wobei die Benachrichtigungsein- 
richtung (6) in dem ATM-Vermittlungsnetz (2) vorgesehen ist, um die verfugbare Bandbreite, die bestimmt 
wurde, an das erste und zweite Stationsgerat (4-1 und 4-2) zu berichten. 

7. System nach Anspruch 6, 
dadurch gekennzeichnet, daB 

die ersten und zweiten Kommunikationsbandbreiten die maximalen Bandbreiten sind, von denen angenommen 
wird, daB sie fur die Kommunikation von dem ersten und zweiten Stationsgerat (4-1 und 4-2) notwendig sind. 

8. System nach Anspruch 6, 
dadurch gekennzeichnet, daB 

die ersten und zweiten Kommunikationsbandbreiten die Durchschnittswerte der Bandbreiten sind, von denen er- 
wartet wird, daB sie fur die Kommunikation von dem ersten und zweiten Stationsgerat (4-1 und 4-2) notwendig sind. 

9. System nach Anspruch 6, 
dadurch gekennzeichnet, daB 

das ATM-Vermittlungsnetz (2) eine Speichereinrichtung (8) umfaBt, die die ersten und zweiten Kommunikati- 
onsbandbreiten speichert, die von dem ersten und zweiten Stationsgerat (4-1 und 4-2) zu Beginn einer Kom- 
munikation zwischen den Stationsgeraten benotigt wird; und 

die Analysiereinrichtung (31) eine Bandbreitenanderungseinrichtung (10) umfaBt, die das erste und zweite 
Stationsgerat (4-1 und 4-2) uber eine geanderte Bandbreite umfassend die gegenwartigen ersten und zweiten 
Kommunikationsbandbreiten, erweitert auf eine neue zuweisbare Bandbreite, informiert, wenn wahrend einer 
Kommunikation zwischen dem ersten und zweiten Stationsgerat (4-1 und 4-2) bestimmt wird, daB sich zu- 
weisbare Bandbreite auf die ersten und zweiten Kommunikationsbandbreiten, die in der Speichereinrichtung 
(8) gespeichert sind, erweitert hat. 

10. System nach Anspruch 6, 
dadurch gekennzeichnet, daB 

das erste und zweite Stationsgerat (4-1 und 4-2) eine erste Speichereinrichtung (43-1) und eine zweite Speicher- 
einrichtung (43-2) umfassen, die jeweils die erste und zweite Kommunikationsbandbreite speichern, die an dem 
ATM-Vermittlungsnetz (2) von ihnen zur Zeit des Beginns einer Kommunikation angefordert werden. 
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ft. 

11. System nach Anspruch 6, 
dadurch gekennzeichnBt, daft 

das erste und zweite Stationsgerat (4-1 und 4-2) eine erste Entscheidungseinrichtung (44-1) und eine zweite 
Entscheidungseinrichtung (44-2) umfassen, die entscheiden, ob eine Kommunikation mit der verfugbaren Band- 
s breite, die von dem ATM-Vermittlungsnetz (2) angewiesen wird, gestartet werden soil. 

12. System nach Anspruch 6, 
dadurch gekennzeichnet, da/3 

die Verkehrsuberwachungseinrichtung (7) in den ATM- Vermittlungsstellen (5) des ATM-Vermittlungsnetzes (2) vor- 
10 gesehen ist. 

13. System nach Anspruch 12, 
dadurch gekennzeichnet, daft 

die Verwattungsvorrichtung (3) mit einer Optimalsteuereinrichtung (32) versehen ist, die aut Grundlage der Ergeb- 
is nisse der Analyse von der Analysiereinrichtung (31) eine Steuerinformation fur einen optimalen Verkehr erzeugt 

und die Information an das ATM-Vermittlungsnetz (2) liefert. 

14. System nach Anspruch 13, 
dadurch gekennzeichnet, daB 

20 jn den ATM-Vermittlungsstellen (5) eine Verkehrsteuereinrichtung (9) vorgesehen ist, die die Steuerinformation fur 

einen optimalen Verkehr, die von der Optimalsteuereinrichtung (22) geliefert wird, empfangt und die Steuerung 
des Verkehrs ausfuhrt. 

15. System nach Anspruch 14, 
25 dadurch gekennzeichnet, da/3 

in den ATM-Vermittlungsstellen (5) eine Bandbreitenanderungsetnrichtung (10) vorgesehen ist, die das erste und 
zweite Stationsgerat (4-1 und 4-2) benachrichtigt, daB die gegenwartig verfugbare Bandbreite, die fur die Kom- 
munikation zwischen den beiden zugewiesen ist, auf Grundlage der Steuerinformation uber einen optimalen Ver- 
kehr geandert werden wird. 

30 

16. System nach Anspruch 15, 
dadurch gekennzeichnet, daB 

die Verkehrssteuereinrichtung (9) in den ATM-Vermittlungsstellen (5) aufweist: 

35 eine Sicherheitsfaktor-Tabelleneinheit (91), die vorher den Sicherheitsfaktor einstellt, der den Bereich einer 

Zulassigkeit von Schwankungen in der Verkehrsmenge fur jedes der Kommunikationsmedien anzeigt, die das 
erste und zweite Stationsgerat (4-1 und 4-2) behandeln, und die eingestellten Sicherheitsfaktoren als einer 
Tabelle speichert; 

40 eine Schwellwert-Erzeugungseinheit (92), die einen Schwellwert, der durch Multiplizieren der verfugbaren 

Bandbreiten mit den entsprechenden Sicherheitsfaktoren erhalten wird, fur jedes der Kommunikationsmedien 
erzeugt; 

eine Vergleichseinheit (93), die die Verkehrsmenge, die von der Verkehrsuberwachungseinrichtung (7) ermit- 
45 telt wird, und den Schwellwert, der von der Schwellwert-Erzeugungseinheit (92) ermittelt wird, vergleicht; und 

eine Zellenabbruch-Anzeigeeinheit (94), die einen Befehl zum Abbruch einer Kommunikationszelle zwischen 
dem ersten und zweiten Stationsgerat (4-1 und 4-2) in den ATM-Vermittlungsstellen (5) aussendet, wenn das 
Vergleichsergebnis von der Vergleichseinheit (93) ist, daB die Verkehrsmenge den Schwellwert uberschritten 
50 hat. 

17. System nach Anspruch 16, 
dadurch gekennzeichnet, daB 

das erste und zweite Stationsgerat (4-1 und 4-2) eine Medienklassifizierungs-Benachrichtigungseinrichtung (45-1 
55 und 45-2) umfaBt, die die Klassifizierung der Kommunikationsmedien an die Verkehrssteuereinrichtung (5) berich- 

tet. 

18. Verfahren fur eine Bandbreitenzuweisung in einem ATM-Kommunikationssystem, umfassend ein ATM-Vermitt- 
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lungsnetz zum Steuem von Vermittlungsvorgangen zwischen ersten und zweiten Stationsgeraten und umfassend 
eine Verwaltungsvorrichtung zum Verwalten des Verkehrs in dem ATM-Vermittlungsnetz, umfassend: 

einen Schritt. bei dem, wenn eine Kommunikation zwischen einem ersten Stationsgerat (4-1 ) und einem zwei- 
ten Stationsgerat (4-2) ausgefuhrt werden soli, eine erste Kommunikationsbandbreite, die fur die Kommuni- 
kation benotigt wird, durch eine erste Anforderungseinrichtung (42-1) in dem ersten Stationsgerat auf der 
einleitenden Seite zu Beginn der Kommunikation an das ATM-Vermittlungsnetz (2) gesendet wird; und 

einen Schritt, bei dem die Seite des ATM-Vermittlungsnetzes (2) die Verkehrsmenge in dem ATM-Vermitt- 
lungsnetz (2) uberwacht, die dem Stationsgerat in dem ATM-Vermittlungsnetz (2) zuweisbare Bandbreite ana- 
lysiert, und 

dadurch gekennzeichnet, daft 

das ATM-Vermittlungsnetz beim Empfangen der ersten Kommunikationsbandbreite von dem ersten Stations- 
gerat (4-1) der einleitenden Seite die empfangene erste Kommunikationsbandbreite zusammen mit der zu- 
weisbaren Bandbreite an das zweite Stationsgerat (4-2) auf der abschlieBenden Seite sendet; 

wobei das zweite Stationsgerat (4-2), beim Empfang der zuweisbaren Bandbreite und der ersten Kommuni- 
kationsbandbreite, die zweite Kommunikationsbandbreite, die das zweite Stationsgerat (4-2) fur eine Kom- 
munikation anfordert, durch eine Anforderungseinrichtung (42-2) in dem Gerat an die Seite des ATM-Vermitt- 
lungsnetzes (2) sendet; 

wobei das ATM-Vermittlungsnetz (2) die verfugbare Bandbreite, die gemeinsam von dem ersten und zweiten 
Stationsgerat (4-1 und 4-2) belegt werden soil, auf Grundlage der ersten und zweiten Kommunikationsband- 
breiten und der zuweisbaren Bandbreite bestimmt; und 

wobei die bestimmte verfugbare Bandbreite von der Seite des ATM-Vermittlungsnetzes (2) an das erste und 
zweite Stationsgerat (4-1 und 4-2) gesendet wird. 

19. Verfahren nach Anspruch 18, umfassend diefolgenden Schritte: 

einen Schritt, bei dem die ersten und zweiten Kommunikationsbandbreiten, die von dem ersten und zweiten 
Stationsgerat (4-1 und 4-2) zu Beginn der Kommunikation gesendet werden, auf der Seite des ATM-Vermitt- 
lungsnetzes (2) gespeichert werden; 

einen Schritt, bei dem die ersten und zweiten Stationsgerate durch eine Entscheidungseinrichtung (44-1 und 
44-2) entscheiden, ob die verfugbare Bandbreite, die von dem ATM-Vermittlungsnetz bestimmt und berichtet 
wird, empfangen werden kann; 

einen Schritt, bei dem wahrend des Anrufs zwischen dem ersten und zweiten Stationsgerat die Seite des 
ATM-Vermittlungsnetzes erfaBt, ob die zuweisbare Bandbreite die gespeicherten ersten und zweiten Kommu- 
nikationsbandbreiten ubersteigen; 

einen Schritt, bei dem, wenn sie erfaBt, daB sie diese uberschreitet, die Seite des ATM-Vermittlungsnetzes 
die Seite des ersten und zweiten Stationsgerats Ober die gespeicherten ersten und zweiten Kommunikations- 
bandbreiten informiert; und 

einen Schritt, bei dem die ersten und zweiten Stationsgerate durch ihre jeweilige Entscheidungseinrichtung 
(44-1 und 44-2) entscheiden, die gegenwartig verwendete Bandbreite zu andern. 

20*~ATM-Kommunikationssystem, welches umfaBt: 

ein ATM-Vermittlungsnetz (2), welches eine Vielzahl von ATM-Vermittlungsstellen (5) umfaBt und 

Vermittlungsvorgange zwischen einer Vielzahl von Stationsgeraten (4) steuert; und 

eine Verwaltungsvorrichtung (3), die den Verkehr in dem ATM-Vermittlungsnetz (2) behandelt; 
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gekennzeichnet durch 

eine Kommunikationsleitungsschicht (20), die Information bezuglich des Verkehrs zwischen der Verwaltungs- 
vorrichtung und dem ATM-Vermittlungsnetz transferiert; und 

s 

eine Benachrichtigungseinrichtung (6), die in dem ATM-Vermittlungsnetz vorgesehen ist, die Verkehrsinfor- 
mation empfangt und dem Stationsgerat die zuweisbare Bandbreite berichtet, die gemaB der Verkehrsmenge 
in dem ATM-Vermittlungsnetz verwendet werden kann. 

10 21. System nach Anspruch 20, 

dadurch gekennzeichnet, daB 

die ATM-Vermittlungsstellen (5) eine Verkehrsuberwachungseinrichtung (7) umfassen, die die Verkehrsmenge 
in dem ATM-Vermittlungsnetz (2) Oberwacht; und 

die Verwaltungsvorrichtung (3) eine Analysiereinrichtung (31) umfaBt, die die zuweisbare Bandbreite analy- 
siert, die dem Stationsgerat (4) gemaB der Verkehrsmenge gegeben werden kann. 

System nach Anspruch 21, 
dadurch gekennzeichnet daft 

die Verwaltungsvorrichtung (3) mit einer Optimalsteuereinrichtung (32) versehen ist, die eine Steuerinformation 
fur einen optimalen Verkehr auf Grundlage der Ergebnisse der Analyse von der Analysiereinrichtung (31 ) erzeugt 
und die Information an die ATM-Vermittlungsstellen (5) liefert. 

25 23. System nach Anspruch 22, 

dadurch gekennzeichnet, daB 

die ATM-Vermittlungsstellen (5) mit einer Verkehrssteuereinrichtung (9) versehen sind, die die Steuerinformation 
fur einen optimalen Verkehr, die von der Optimalsteuereinrichtung (32) geliefert wird, empfangen und den Verkehr 
steuern. 

30 

24. System nach Anspruch 23, 
dadurch gekennzeichnet, daB 

die ATM-Vermittlungsstellen (5) mit einer Bandbreitenanderungseinrichtung (10) versehen sind, die Information 
von der Verkehrssteuereinrichtung (9) empfangt, und das Stationsgerat uber eine Anderung in der zuweisbaren 
35 Bandbreite informiert. 

25. System nach Anspruch 23, 
dadurch gekennzeichnet, daB 
die Verkehrssteuereinrichtung (9) aufweist: 

40 

eine Sichertieitsfaktor-Tabelleneinheit (91), die Sicherheitsfaktoren voreinstellt, die den Bereich einer Zulas- 
sigkeit von Verkehrsschwankungen fur jedes Kommunikationsmedium, welches von dem Stationsgerat (4) 
behandelt wird, anzeigen, und diese eingestellten Sicherheitsfaktoren als eine Tabelle speichert; 

45 eine Schwellwert-Erzeugungseinheit (92), die einen Schwellwert, der durch Multiplizieren der zuweisbaren 

Bandbreite mit den entsprechenden Sicherheitsfaktoren ermittelt wird, fur jedes Kommunikationsmedium er- 
zeugt; 

eine Vergleichseinheit (93), die den Verkehr, der von der Verkehrsuberwachungseinrichtung (7) ermittelt wird, 
so und den Schwellwert, der von der Schwellwert-Erzeugungseinheit (92) ermittelt wird, vergleicht; und 

eine Zellenabbruchs-Anweisung (94), die eine Anweisung zum Abbruch von Kommunikationszellen in den 
ATM-Vermittlungsstellen (5) ausgibt, wenn das Ergebnis des Vergleichs von der Vergleichseinheit ist, daB der 
Verkehr den Schwellwert ubersteigt. 

55 

26. System nach Anspruch 25, 
dadurch gekennzeichnet, daB 

das Stationsgerat (4) eine Medienklassifikations-Benachrichtigungseinrichtung (45) aufweist, die der Verkehrs- 



22. 

20 



EP 0 448 073 B1 

steuereinrichtung (9) die Klassifizierung der Kommunikationsmedien berichtet. 
Revendicatlons 

s 

1 . Systeme de communication ATM comprenant 

un r6seau de commutation ATM (2) comprenant une pluralite de centraux ATM (5) et commandant des echan- 
ges parmi une pluralite d'6quipements terminaux (4), et 
w un appareil de gestion (3) qui g6re le trafic dans le reseau ATM (2); caracteris6 en ce que le reseau de com- 

mutation ATM (2) comprend un moyen de notification (6) qui notifie k l'6quipement terminal (4) la largeur de 
bande disponible pouvant §tre utilis6e conformement k la density du trafic dans le reseau de commutation 
ATM; et en ce que 

lorsque la largeur de bande disponible notifi6e est une largeur de bande qui peut etre utilisee pour leur com- 
is munication, I'equipement terminal (4) est agenc6 pour debuter la communication de la plage de cette largeur 

de bande. 

2. Systeme selon la revendication 1 , dans lequel le reseau de commutation ATM (2) comprend un moyen de controle 
du trafic (7) qui controle la density du trafic dans le reseau de commutation ATM et 

20 I'appareil de gestion (3) comprend un moyen d'analyse (31 ) qui analyse la largeur de bande disponible pou- 

vant etre accordSe k l'6quipement terminal (4) conformement & la densite du trafic. 

3. Systeme selon la revendication 1 , dans lequel les equipements terminaux (4) comprennent un moyen devaluation 

(41 ) qui 6value si la largeur de bande disponible notiftee depuis le reseau de commutation ATM (2) est une largeur 
25 de bande d'une dimension admissible pour leur propre communication. 

4. Systeme selon la revendication 1 , dans lequel les 6quipements terminaux (4) comprennent un moyen de demande 

(42) qui demande au r6seau de commutation ATM (2) la largeur de bande de communication ndcessaire pour leur 
propre communication. 

30 

5. Systeme selon la revendication 1 , dans lequel le reseau de commutation ATM (2) 

comprend des moyens de memoire (8) qui memorisent la largeur de bande de communication demandee par 
I'equipement terminal et necessaire pour la communication de I'equipement terminal (4) et en outre 
35 comprend un moyen de modification de largeur de bande (10) qui modifie la largeur de bande en une largeur 

de bande de communication memoris6e dans les moyens de mdmoire (8) lorsque la largeur de bande dispo- 
nible se dilate pour §tre supSrieure k la largeur de bande de communication durant un appel de I'equipement 
terminal (4). 

40 6. Svsteme selon Tune quelconque des revendications 1 , 3, 4 ou 5, et 

comprenant dans un premier equipement terminal (4-1 ) et dans un second equipement terminal (4-2) pouvant 
communiquer entre eux, un premier moyen de demande (42-1) et un second moyen de demande (42-2), qui 
demandent une premiere largeur de bande de communication et une seconde largeur de bande de commu- 
45 nication qu'ils exigent du reseau de commutation ATM; 

comprenant dans le reseau de commutation ATM (2) un moyen de controle de trafic (7) qui controle la densite 
de trafic dans le r6seau de commutation ATM; et 

comprenant dans I'appareil de gestion (3) un moyen d'analyse (31 ) qui analyse la largeur de bande disponible 
pouvant §tre accord6e aux premier et second equipements terminaux (4-1 ) et (4-2) conformement a la densite 

so du trafic provenant du moyen de controle de trafic (7); 

les premier et second Squipements terminaux (4-1 et 4-2) 6tant agences respectivement pour Smettre la pre- 
miere largeur de bande de communication vers le r6seau de commutation ATM (2) depuis les premiers moyens 
de demande (42-1 et 42-2) lorsqu'une communication est demand6e par le premier equipement terminal au 
second equipement terminal; dans lequel le r6seau de commutation ATM est agenc6 pour emettre la premiere 

55 largeur de bande regue conjointement avec la largeur de bande disponible vers le second equipement terminal; 

le second equipement terminal 6tant agence pour 6mettre la seconde largeur de bande de communication 
lors de la reception de la largeur de bande disponible et la premiere largeur de bande de communication; 
le moyen d'analyse (31 ) dans I'appareil de gestion (3) 6tant agenc6 pour decider d'une largeur de bande 
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disponible commune pour les premier et second Equipements terminaux (4-1 et 4-2) en fonction des premiere 
et seconde largeurs de bande de communication regues par I'intermEdiaire du rEseau de commutation ATM 
(2) et de la density du trafic controlEe par le moyen de controle de trafic (7); et dans lequel le moyen de 
notification (6) est prEvu dans le rEseau de commutation ATM (2) pour notifier la largeur de bande disponible 
s decidee, aux premier et second Equipements terminaux (4-1 et 4-2). 

7. SystEme selon la revendication 6, dans lequel les premiere et seconde largeurs de bande de communication sont 
les largeurs de bande maximum estimEes necessaires pour la communication par les premier et second equipe- 
ments terminaux (4-1 et 4-2). 

70 

8. SystEme selon la revendication 6, dans lequel les premiere et seconde largeurs de bande de communication sont 
les valeurs moyennes des largeurs de bande estimEes necessaires pour la communication par les premier et 
second Equipements terminaux (4-1 et 4-2). 

is 9. SystEme selon la revendication 6, dans lequel 

le rEseau de commutation ATM (2) comprend un moyen de mEmoire (8) qui memorise les premiere et seconde 
largeurs de bande de communication demandEes par les premier et second Equipements terminaux (4-1 et 
4-2) au debut de la communication entre les Equipements terminaux et 

20 le moyen d'analyse (31 ) comprend un moyen de modification de largeur de bande (1 0) qui notifie aux premier 

et second Equipements terminaux (4-1 et 4-2) une largeur de bande modifiEe comportant les premiEre et 
seconde largeurs de bande de communication prEsentes dilatees en une nouvelle largeur de bande disponible 
lorsqu'il estime durant une communication entre les premier et second Equipements terminaux (4-1 et 4-2) 
que la largeur de bande disponible a EtE dilatee aux premiEre et seconde largeurs de bande de communication 

25 mEmorisEes dans le moyen de mEmoire (8). 

10. SystEme selon la revendication 6, dans lequel les premier et second Equipements terminaux (4-1 et 4-2) com- 
prennent un premier moyen de mEmoire (43-1) et un second moyen de memoire (43-2) qui mEmorisent respecti- 
vement les premiEre et seconde largeurs de bande de communication necessaires au rEseau de commutation 

30 ATM (2) par ceux-ci a Pinstant du dEbut d'une communication. 

11. SystEme selon la revendication 6, dans lequel les premier et second Equipements terminaux (4-1 et 4-2) com- 
prennent un premier moyen de dEcision (44-1) et un second moyen de dEcision (44-2) qui dEcident de dEbuter 
une communication avec la largeur de bande disponible ordonnEe par le rEseau de commutation ATM (2). 

35 

12. SystEme selon la revendication 6, dans lequel le moyen de controle de trafic (7) est prEvu dans les centraux ATM 
(5) du rEseau de commutation ATM (2). 

13. SystEme selon la revendication 12, dans lequel I'appareil de gestion (3) est EquipE d'un moyen de controle optimal 
40 (32) qui dElivre une information de controle de trafic optimal en fonction des rEsultats d'analyse par le moyen 

d'analyse (31) et dElivre I'information au rEseau de commutation ATM (2). 

14. SystEme selon la revendication 1 3, dans lequel un moyen de controle de trafic (9) qui regoit I'information de controle 
de trafic optimal dElivrEe par le moyen de controle optimal (22) et effectue le controle du trafic est prEvu dans les 

45 centraux ATM (5). 

15. SystEme selon la revendication 14, dans lequel un moyen de modification de largeurde bande (10) qui notifie aux 
premier et second Equipements terminaux (4-1 et 4-2) que la largeur de bande disponible prEsentement allouEe 
& la communication entre les deux sera modifiEe en fonction de I'information de controle de trafic optimal est prEvu 

so dans les centraux ATM (5). 

16. SystEme selon la revendication 15, dans lequel le moyen de controle de trafic (9) dans les centraux ATM (5) 
possEde 

ss une unitE de table de coefficient de sEcuritE (91) qui fixe par avance le coefficient de sEcuritE prEsentant la 

plage admissible de fluctuations de la densitE du trafic pour chacun des mEdia de communication que traitent 
les premier et second Equipements terminaux (4-1 et 4-2) et mEmorise les coefficients de sEcuritE dEterminEs 
sous la forme d'une table; 
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une unite de generation de seuil (92) qui genere une valeur de seuit obtenue en multipliant les largeurs de 
bande disponibles par les coefficients de securite correspondants pour chacun des media de communication; 
une unite de comparaison (93) qui compare la densite de trafic obtenue par le moyen de controle de trafic (7) 
et la valeur de seuil obtenue de I'unit6 de generation de seuil (92); et 

une unite dedication d'abandon de cellule (94) qui emet une commande pour abandonner une cellule de 
communication entre les premier et second equipements terminaux (4-1 et 4-2) dans les centraux ATM (5) 
lorsque le resultat de la comparaison par I'unitS de comparaison (93) est que la densite du trafic a depasse 
ta valeur de seuil. 

17. Systeme selon la revendication 16, dans lequel les premier et second equipements terminaux (4-1 et 4-2) com- 
prennent des moyens de notification de classification de media (45-1 et 45-2) qui notifient la classification des 
media de communication au moyen de controle de trafic (5). 

18. Precede d'allocation de largeur de bande dans un systeme de communication ATM comportant un reseau de 
commutation ATM pour commander des echanges entre des premier et second equipements terminaux et com- 
portant un appareil de gestion pour gerer le trafic dans le reseau de commutation ATM, comportant : 

une 6tape dans laquelle, lorsqu'une communication doit etre effectuee entre un premier equipement terminal 
(4-1 ) et un second equipement terminal (4-2), une premiere largeur de bande de communication necessaire 
pour la communication est envoyee par I'intermediaire d'un premier moyen de demande (42-1 ) dans le premier 
equipement terminal cote emetteur a un r6seau de commutation ATM (2) au debut de la communication; et 
une elape dans laquelle le reseau de commutation ATM (2) controle la densite de trafic dans le reseau de 
commutation ATM (2), analyse la largeur de bande disponible pour Tequipement terminal dans le reseau de 
commutation ATM (2) et caracteris6 en ce que, lorsqu'il recoit la premiere largeur de bande de communication 
du premier equipement terminal emetteur (4-1), le reseau de commutation ATM emet la premiere largeur de 
bande de communication recue conjointement avec la largeur de bande disponible au second equipement 
terminal recepteur (4-2); 

dans lequel le second equipement terminal (4-2), lorsqu'il recoit la largeur de bande disponible et la premiere 
largeur de bande de communication, emet la seconde largeur de bande de communication que demande le 
second equipement terminal (4-2) pour une communication, par I'intermediaire d'un second moyen de deman- 
de (42-2) dans I'equipement vers le reseau de commutation ATM (2); 

dans lequel le reseau de commutation ATM (2) decide de la largeur de bande disponible devant occupee 
communement par les premier et second equipements terminaux (4-1 et 4-2) en fonction des premiere et 
seconde largeurs de bande de communication et de la largeur de bande disponible; et 
dans lequel la largeur de bande disponible decidee est envoyee depuis le reseau de commutation ATM (2) 
aux premier et second equipements terminaux (4-1 et 4-2). 

19. Procede selon la revendication 18, comportant: 

une 6tape dans laquelle les premiere et seconde largeurs de bande de communication emises par les premier 
et second equipements terminaux (4-1 et 4-2) au debut de la communication sont memorises dans le reseau 
de commutation ATM (2); 

une etape dans laquelle les premier et second equipements terminaux decident par un moyen de decision 
(44-1 et 44-2) si ta largeur de bande disponible decidee et notifiee par le reseau de commutation ATM peut 
etre recue; 

une etape dans laquelle, durant I'appel entre les premier et second equipements terminaux, le reseau de 
commutation ATM detecte si la largeur de bande disponible depasse les premiere et seconde largeurs de 
bande de communication memorisees; 

une etape, dans laquelle, lorsqu'il dStecte que celle-ci est depassee, le reseau de commutation ATM notifie 
aux premier et second equipements terminaux des premiere et seconde largeurs de bande de communication 
memorisees; et 

une etape dans laquelle les premier et second equipements terminaux decident grace a leurs moyens de 
decision respectifs (44-1 et 44-2) de modifier la largeur de bande presentement utilisee. 

20. Systeme de communication ATM comprenant 

un reseau de commutation ATM (2) comprenant une pluralite de centraux ATM (5) et controlant des echanges 
entre une plurality d'equipements terminaux (4); et 
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un appareil de gestion (3) qui gere le trafic dans le reseau do commutation ATM (2); caracterise par 

une couche de lignes de communication (20) qui transtere une information ayant trait au trafic parmi I'appareil 

de gestion et le reseau de commutation ATM; et 

un moyen de notification (6) qui est pr6vu dans le reseau de commutation ATM, resoit ('information de trafic 
5 et notifie & I'equipement terminal la largeur de bande disponibte pouvant etre utilisee conform6ment & la densite 

du trafic dans le reseau de commutation ATM. 

21. Systeme selon la revendication 20, dans lequel 

to les centraux ATM (5) comprennent un moyen de controle de trafic (7) qui controle la densite de trafic dans le 

reseau de commutation ATM (2) et 

I'appareil de gestion (3) comprend un moyen d'analyse (31 ) qui analyse la largeur de bande disponible pouvant 
etre accordee k I'equipement terminal (4) conformement & la densite du trafic. 

is 22. Systeme selon la revendication 21, dans lequel I'equipement de gestion (3) est equipe d'un moyen de controle 
optimal (32) qui delivre une information de controle de trafic optimal en fonction des tesultats d'analyse par le 
moyen d'analyse (31 ) et deiivre I'information aux centraux ATM (5). 

23. Systeme selon la revendication 22, dans lequel les centraux ATM (5) sont equipSs de moyens de controle de trafic 
20 (9) qui regoivent I'information de controle de trafic optimal delivree par les moyens de controle optimaux (32) et 

controlent le trafic. 

24. Systeme selon la revendication 23, dans lequel les centraux ATM (5) sont equipes d'un moyen de modification de 
largeur de bande (1 0) qui re$oivent une information des moyens de controle de trafic (9) et notifient h I'equipement 

25 terminal une variation de la largeur de bande disponible. 

25. Systeme selon la revendication 23, dans lequel le moyen de controle de trafic (9) possfcde 

une unite de table de coefficients de securite (91) qui predetermine des coefficients de securite representant 
30 la plage autorisee de fluctuations du trafic pour chaque media de communication traite par I'equipement ter- 

minal (4) et memorise ces coefficients de securite determines sous la forme d'une table; 
une unite de generation de seuil (92) qui genere un seuil, obtenu en multipliant la largeur de bande disponible 
par les coefficients de securite correspondants, pour chacun des media de communication ; 
une unite de comparaison (93) qui compare le trafic obtenu par le moyen de controle de trafic (7) et le seuil 
35 obtenu de I'unite de generation de seuil (92); et 

une unite d'instruction d'abandon de cellule (94) qui deiivre une instruction afin d'abandonner des cellules de 
communication dans les centraux ATM (5) lorsque le r£sultat de la comparaison par I'unite de comparaison 
est que le trafic depasse le seuil 

40 26. Systeme selon la revendication 25, dans lequel requipement terminal (4) possede un moyen de notification de 
classification de media (45) qui notifie la classification des media de communication au moyen de controle de trafic 
(9). 
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Fig. 4 
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